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KULES ARE EXPLAINED IN THE PLAINEST AND MOST 
h I CONCISE METHODS EXTANT, 
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WITH 



MANY IMPORTANT IMPROVEMENTS, 
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tlf EACH RULE, WITH DEMONSTRATIONS PROM THE MOHT 8IMPIJI 
AKD EVIDENT PKINCIPLErJ ; TOGR THBK WI'i'H REASONS FOR EVEHV 
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NoncB. The Author of this TieatiM (Mr. Botham) haa a praef ical hijMw^ 
ladga of tho aubjeet on which h^ has written : he haa been in the busineaa el 
taacbmg^ in thia, and the a4ioinmg Statea for a number of years. He haa 
made himaelf tharoui^hly conversant with more than SIXTI differeni traa- 
tiaea on Arithmetic mcluding recent publicationa in the United btateer — 
beaidea, th^ae of Enq^land, France and Germany ; and is not ignorant of 
Eular, Lacroix, Day and Colbum's Algebras. Moreover, he ha^ osed Dabolli 
Colbnm, Adams, Smith and Rugi^r'^ books in teaching Arithmctie, and haa 
attentively obaerved the progress of his pupils in each ooo\ by tehieh niMfia^ 
be found tach and all of these bookt^ in some respects faulty, aeficient. or r»- 
dundant. He now presents to the public the result of his observationa.and 
practical experience under the title of " TVu Common School ArUkmeUe,^ 
which book 3rou are requested to carefully and impartially examine, Hun m* 
cide whether it ia the " best and cheapest Antbraetic" ever offered to thepubKe 
fbr the use of our Common Schools. 

N. B.-^In this book there are no Rnlea or Questions for aolotion copied 
ftom Daboll, Pike, Dil worth or Boi.n ycaati^ vhkh tavt cannot be muo oC 
any other like publication, hovteter reeaU, 



EirrBBCD» accordmg to Act of Congreaa, m the year 1832, by Henry Benio^ 
I the Clerk*a Office of the Diatriet Court ol Connecticuu 
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THIS WORK IS RESPECTFULLY StJBHITTED 

TOTHS 

TEACHERS IN THE UNITED STATES. 



Qentlcmen. In deciding upon the adoi>tion of this work, your 
Broth BK trusts, that there is but one point for investigation : Is this 
Arithmetic a true andfaiikful report of the principles o^ the scUnce^ and 
gf the Federat Currency ? "And is it adapted to the business of life ? I: 
vt ichat is needed? Is it the desideratum? Is it calculated to remove 
those obstacles which have hitherto retarded the progress of youth ? Let a 
candid, liberal, and impartial public decide. 




PREFACE. 

Although this w6:k is intended for Common Schools, yet it will be 
-^ found to contain a clear and full explanation of the fundamental princi- 
; 'ples of arithmetic. The number of examples for «»nhuion, in the nijjher 
'^ rules, exceeds that of any other book. The methods of solution are 
:< simplified and rendered perfectly^ intelligible. The synlheticj analytic 
'^ inductipevMd 
'^ prosecution 
' ^ through this 

^ adequate to all the purposes of common business 
"*' The first editiop of this treatise having been so well received, induced 
^ ' Che publisher to nsue a new stereotyped tatmoH, with greater claims 
^ to public patronage. 
V J The errors of the first edition were ummportant, yet they have been 

minutely considered and thoroughly corrected. The work is fMio 

entirely free from errors. 
This treatise differs (Vom all others— and ought not to be classed with 

those that have preceded it. A valuable discovery may occasionally 

fidl to the lot 01 the humblest votary of seienoe, even where those o( 

prouder name have failed. 

Burtford, Wmt. 1833. TflK Atrmoa. 



%* The author of this treatise has CoUofved impHoAy the onfaoiratliy cC 
0r. Webster's «• duodmAn^i?' Dictionary, and <* BleiM&tMf %>eUiiii^ML** 
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TO mm AHT RITLB OR SOBJECT COSCTAINEO 111 THIS TREATISB« 
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Tli« flmim refer to th« pnge. 
Abt»lute value of figures, 15, 16; IocqI, II, 

16, 16. 
Abbreviated div. and inult, 68. 
▲bstme iiumberi, 28, 213 ; questions on, 

28,29. 
Acceptetl, trrin oxpkUned, 234. 
Acr>*8 in a mile, 2^4. 
Addif iiMi, 90. 2l2 ; carrying in, 31 ; explafn* 

ed, 31 ; dlustratf>a, 35, 36. ''efincd, 32, 

212 ; ♦»V'»ry principle in, 35. its use, 2r4 ; 

of nbtftt'act niiinb^n>, .30, 31 ; priNif of. ('>7 ; 

qti vX Dili* on, 36: review of, bO, 16 ; "-up- 

SI Miipnt X'\ 71. table of, 18. terni« ni it • 
nPiI. -il, .3.5. t'lHoreticiil priiicipl'S ol", .35. 

Addition ttfc'Miipctiind niiiiihcrfl, Lit; con- 
cr-lf, 7'2 ; d -c ni.ils, IU7, 122; V. inuii ■>, 
8R:i.. x<>.l miiibf'rs, ■ 2. 121; >It1 li^ 
in Hiey, 205 ; vtil^cir fr.ictiouA, 111. 121. 

Ad'l t on and tiiiilt. of fra.:tio ii<, z-A). 

Add'ii!; by I 'is, :^ ; by cikul.iton 2t>. 
t'Tiii (!»»iiii I, 3?. 

A ffi'iimil nilf 1).* ad., 33; nnalvs:?, 102; 
u v.. 6'>: limit.. 44 ; nibl., 5J. 

A^/tn-ffttf mi nbiTP, 212, 213. 

Aitqii It pirt >)( n (loU.ir, '^37 ; inotitli, I 0; 
sli llin^. |i .11 nl, 2^7; yfar, 13:». 

Amiiiiiit. t' HI ili'lln.nl, 32; f niriil, In intf • 
est. 31 ; '{v^ii, to flnJ toe pViAz |mI. N3. 

AnalyR:f.-. '.Kito 105, '>^; cniiipl cat ;(l *'Xs n, 
101, lUi; conrep indent ex^. in. IJ2, 10.3. 
KM : cnaX of a qnant.ty fouud hy, IX). <1»^- 
fim'il, '.IS; d.v.amaj tw:ci\ to liiul tin ty, 
99; pr.f.e ol u i ty Lu id bv. 97; iliu tr'i- 
tioMS in, 7, 9», 99, 103, 101, 102; intro- 
duction of, nnniila tUe rule of tliro*', v,6, 
101, 17'.), HI, 186. que8t.unsun, 104. torui 
defliPil. 9-^. 

Aniiii t.es, 149. 

Answor, 4r»rin defined,- 32. 

Anteci'dent. 223. 

Aut snrial p iint, its use, 216. 

Ap )t'ie4;iir.fV w iglit, .61, 166, 168, 172, 177; 
lable of, 172, 233. 

AppI cation of tite fir$!t 4 nilffl, 82; ques- 
tioas on, fur the ezaininatlou of pup. Is, 
83, 4. 

Arabic fiiiires, 27 ; by whom invented, 28: 
ilow lung been in use, 2^ letssonn to be 
wr.tten in, 27 ; questions on, 7, 8, 11, 2, 28. 

Aritiiaietx, 210^223; an art. 223; ancience, 
2i0. decimal, 224 ; its object, 210. num- 
ber of simple rules in, 210 ; theonnicul, 
224. to whom first known, 210. political, 
234 ; vulgar, 2^. 

Anthmetipal proportion, 181 

Arrears, 149. [io 1/5. 

Ascending reduction, 170, 175$ en. of, 171 

AsssHsing town taxes, 183. [161,171. 

Avoirdupois weight, 161, 165, 171 ; table ot, 

BANK discount, how found, iSSL 

Bank note, form of, 2U. 

BMikirMptf term defined. 291 

Banjtmfori fan. cf, m, 

Bailey corns in a fnile, 234. 

Buter,'156; proof of nils, 16B. 

Barrels io a tiin, 235. 

BiqiUMliMe tiKH, 2j3. 

Bonfa Measure, 189, 190; wood, 190. 

Bonds, IntoraiC oa witli iadowomoiliy 191 



Borrow, term defined in snbt, 48 ; expMa> 
111, 49 ; ilhutntted. 49, ri± 

Burnvwing m 9ubt., ex.^. of, 49, 50; llieo> 
rrtical p^!nc.ple^« of, 52 ; table of, 21, ZL 

Broken numbrrp, 2«<, Hi, 112, 114, 2lti. 

Broker di'scnbrd, 2:M. 

IJ.okPr.igp, 150. 

Buy ngand ."telluig of stock, 150. 

CALC'IILATINU titeroKt on notes with in* 
d'irseinoits, 191 i.i 195. 

(iip till lit- lined, 224 ; ixs. of, 158. 

Caal n:il iiimbfrs, *.^. 

C'jirry, wnu d fined, 33, 4S. 

Cjirryine in «o., I; op^nt'on pxpbined, 
31; :llu<tr!il<'d, 3i; 1 1 •or.tic;il pr.i*.-. pies 
of, 35, ;i(». in snbt., 49; in iiKi.t.. i-^; in 
coimnniid ad., 61 ; il:v. 177; ii.it^f., UW; 
pii »t., 165; quwt oiiso i, 20, »2, .^S, 44, 53^ 
IG5, 167, 170; tnbl'^of, 19. 
'I Id n$> in a in |f% 2-J4. 

i' ul.li-oi. bius'i'ls in, 23.5. 

<• iiiU'e.ibl" VciIiKMif li^nres, 16. p208- 

*' i.iM:;i !•; of L*o<nin<> I tn»s. 156: «Mirrf»iicif>fl, 

Cli.ui;£p of int'^^M-."* lo fiiicl orH, !!*<;. ot 
f.M tonstd inir'<r'rp. III); « i i.iix'il .mm'" 
b'!-s t» tract o.iM, 119; ol i/.icr-Mis to 
III X d nntiii)'-rs, ll'.l; vnl^ir li il'ciinal 
fi'ih I o'ls, 120; d'oinil t> viUir frao 

I I IIS, 120; friHii li ;; 1 1 > low 'rd.'iir* Mjna- 
I KH, in ; fr »nj low 'it > Urj jnr. 172, l7iA 

C piir^r. l.s H.lVvt on inti!Vf'*s, l-i, lL»; d ci- 

III lis, 106. is Viilin' n ;»! , 2-'. in tlie 
in niiiMid, -IH; in lie (jiot out, U;j; ,n ."^iib- 
t!ii'«Mul, -17, 52. how il :-'p >.-»'tl i»i in the 
iiinlt.pl c<-in(l,40; in tu' u-nlt pl;(>r.4 ; in 
botii, 42. wUpo it ti'rin:n.il -.sl.ie ii.nlt;pli. 
C'ind, 4'i ; t!ie tnnit pi rr, 42; brti, 43; 
the d V dond, 03; d v.so.-, 6i; botii. 63. 

3nf.-t.ons on, relative to t!ie abuvrt case% 
tj, 44, tM, 71. 
(}ircMl;it ng d-cimak. 217, 218. 
CIiu»ses, qne£!t.o!i9 to be reeled In, 31, 3^ 

40, 41, 42, -3, 44, 4/, 48, 49, .59, 60. tJI, 62; 

64, 66. [of, 17-2, 23-i 

Clotii ineasutt>, 162, 166, 168, 172, i77; tablo 
Column, term d^-flncd, 33. 
Cotnmisiiion, 149 
Common denominator, 119, 110,220; divi* 

sor, 219, 225; measure, 227. 
Comp'je.te numbers, 44, 56. 
Compound ad., 160; div., 176: mnlL 167; ' 

subt., 165. review of, 164, 167, 17a 178^ 

questions on, 165, !67, 170, 178; fellow* 

8h p, 153; Interest, 195; proportioi^ ' 

185. l\82. 

Compound terms, as yds , qurs., nails, An. 
Computing interest on notes with mdont- 

ments, 91 to 95 ; town taxes, 183. 
Concrete numbere, 28. 
Connected operationsJjQ^ 93, 94. 
Contractions, 44 ; in pnpoftion, 188^ 188L 
Co-partnership, 157, 158. 
Corr^pondent' exs. In anoTysis, 1^ 10% 

1-4; dtclioals, ILO F. mnoey^ 93; i» 

duction, 175 ; vulgar fractions, 127, 128. 
Cube root of decimals, 202 ; integers. fXHHi 

mixed numbers 203; surds, 203; vulgar 

fractions, 203. 
Currency, English, flO( ; foderal, 87 ; radno* 

tion of each, 94^ 90& Uiblo of o•6l^0^ 

89;2M,90i. 



INDBlt. 



Chirrenci^ rfductimi of, 207. 

UAYcs III It mmitii, 236; year, 336: kiterent 
fur, how uiiiiU, lil 

Decimal ad. t^xplained, 1 7 ;div. IJP; mnlt 
1J6; subt. lU/i poinld. 2li>. 

Decimal fmctKHiti, I 5, 215; chaiiKed to vul- 
gar, 12U; ititereht by, 146; the mult pli- 
eaiid a, 110; iinik.pher a, I K tcnnmate, 
217;ult;ut«<*e, 217 

Decimals, li^; ciplters, all^r, 106 ; circutat- 
ing, 2^; bi'foiv,l<)ti; d>?orea8e or, 105 ; de- 
0neJ, 'J25; d.st.ngii!flhed from an inte- 
ger, 105 ; t.iblr> of, iOi. tneirnofatton, 215 ; 
nuHi^rution, 2 5. 

Defiuitiou of t'^rnts in 84., '2; div., 57; 
niuH., '30; sul)(., 4S. in interest, i'SS; vul- 
giir fruct nnv, 11 '. 

DeiMongtrtt.nti-- in compmind niles, Itil to 
I6i ; F. inoiif^v, 9;> ; oi Ht it.^uieuts in pro- 
port.on, 17fl, ISI, ]<o, IHd. [aO, 72. 

Deiioiriiiiat (MIS, il ii'erent, 160; the 8uiii», 

Oaiioiu iirtto', cownnon, 120; d.it^reiit, re- 
duced t.> I'Jii; nib I »r, 119; exs. riftcessa- 
ry to bo, beic.r? adding, .21. term de- 
fined, A I. 

Desi'Mlirvr, rrdu.ton, 171, 175. 

DextT^j ) hi, .h' use, 216. 

Ulil* reiicc, (SCO riMna.ndtT.)4S. 

S) g t55, tii«' nint', w- y so called 2R, 2 0. 

Direct prouo iiMil, lSi>; inverse, 181. 

DLsoiMML l.'.O: bjniv, Ifja. 

Divid-? a number inti> p-iits, 13'. 

Div.deiid. deiined (.7 ; ;b»'piace in division 
56 ; w!ia i ♦■xpresKea 214. w'len « r- 
niin ed by cipriers t>3; qiies ions reli- 
live o t)4. 

D^KiUini; II integer by .-'< fraction, 103 124 ; 
ft friic ion by fr ction, 122, 222 ; f r c- 
timi toy <n in etfer, 1 9, 123 2^1 ; n in e- 
ger bv rn integer 57; n integer by u 
in xeti number, 125; a m'X-'d number by 
an integer, 11 ; in.xed number by he 
« me 109 126. :Hu.< r i ion ol hese o e- 
rcitons, 122, to 127. Iso, l 8, 109. 

DiV'du 1, wh p r of dviS'on, .'iti* ques- 
tions rel c ve o, 6i). erm d*'llii»»d, 07. 

tUivison, 53; com osed of sever I (i^fiiree, 
69 ; defined, 69 ; expl sned, 69 : llu^lr t d 
7'J. exs, of every pr-nci le ,t\, 04,65. su . 
piemen o 78 o 82. tible of, 2;J o 27. 
terms ill, defined mi lltistr ed 56; heo- 
ret»c 1 r nci l^s «f. 70; quas ions <m, 71. 
pro')f of d.vi8:on 6tS, 214 

Dlvis on, con r c ion of sub . 63 ; fiiid'n*r. 
how many imes i number c n be •^ubt'd. 
from ci'itier, 55; nJ ha here is m- 
Rhiinder, .'>6: sh.nvs hi one number is 
con ained in no her, 53. 

IKv slon of dx:im Is, I 8 

liivisor defl.ied, 6, 57. rulea to determine 
how m nv imes i w.H go, when d.vid- 
tni(, GO o 64, 65. 

Uivisnr » decim I 109; a inix'^d number, 
125; H vulg r f r c ioo, 124. whai i. ex- 
presf^es, 2i'. 

Dr ms in lb, apoth weigh , 23 J. 

Dry ine sure, IW ; t ble of, 173. 

Duodeciin l", 187, id. of, 188; mul . of,13 ; 
sub . of, 188. 

ELEVEN, its depvatioa, 111. 

End<><-9em<*D s (see indormemen's.) 

£ngUh money, >M; reduced lO federiL 
2 7; ble of 204, 2, «. 

E4uat««d line, 157. 

B(|nuUoti of ayinttn s, 156« 

Svcu uumueiB. 2S, -^H. . ^ 



Every principle in iltMfM V; dlr., 9/k, tt} 

mull., > I .5 ; subt, 50t 51. 
Evolution, 197. 
Exumple of iiumer iiit. 12L 
Ex^h nge, domi^sttc, w'i. 
Expl nations in ad., 3 , 31 ; dir, 57, 99 tOL 
61, 62, 67; trnil ., 37, 38; mib ., fi, 49. of 
htf Signs, his uiiirus, equality d:c. 69} 
of he terms, c rry, adding niminl, a> 
swer, 4cc. 32, 3:); of minuend, subtra- 
hend, rem., bo.-mw, excess, ditfcrsnce, 
4- : of multi lie nJ, nmlti lier. f c orii 
rtidnc-, 39 : of d Vkdaid, dividu .1, divi- 
sor, qi otien , 66 67. 
Exp t leiir 196. 

Lxtr otion of the cube root, 200; of m ittte* 
g'r. 20 ; decimal 02; inxed'nttnba; 
2it:) ; trulgar fi'ac<ion, 2(Kt ; sui-d, »A 
Extr'-mes and m<».ans, H . 
FA(J TOR . term defined. 39, 213. 
Feder 1 money, 7 »91, 161, 65; miacd- 
lan'^ouR «'xs. in, 92 93, 94 ; quewjuus o% 
91 ; retlujt on of, 9 , 96, 96, 171. 
Pee m a ni-le, 234. 
Fellowship, 157 ; cnmponnd. 15^. 
Fig.i'-es, value not atter-d by cif'hers, 2& 
Tif»w to nniiLerat'*, 12; read, 12; write, 27. 
•'ijfiir" d ri'ied. 'Si', (fl>s on, 15; v lue of, 

how det^rin ned. 15, 10. 
Form of orders, no es, receipts, 231. 
Found t on of mportinn, 1 '. 
Fra.i (HIS, 111.2(5; com nund, 2 6; deci. 
iiiul, 1 6; iinp/op»r, I I. 219; nilxed,lll. 
no at ion of, • 15; proper, 111 ; vulgar, 218. 
; GALLON-* in tun, 235; chalJron, 23B. 
j (Jraiiis in a lb. troy, 23.1. 
II Kill d nominitfons brought to lower; 1711^ 
j 173, 174, 175. 
I Hogsheads in tnn, 2 5. 
I oui-s in a year, 235. 

IILLIJ TR.Vno.NS rn ad., 3C; anaIyFte,«7 
j o 1 3; d:v. 56; inult.. 39: nuiiiemtkMI, 
j 13. 15 ; m art on, 179, 184 ; sutit., 49. 
j Improper fmct-ons, 11 ; deliiied, .15^ 2It. 
i Indies I mile, .- 4. 
jInd'X is UHe, i9'. 
|Ind(»rsemei n-. ■ otes iec. 191 *o 19Su 
Insolve cy, exs. of 68. 

I :; to 47; t t ID 12 percent 134 1 
If dciv. erce t, 4 :a 6 'nd7per 
•M. for d ys V'7; iiiontks, 136; 
!-''5. ye rp a d mon hs,!-' 7: years, 
d ys, C^iS; for v rious r tm per 
ce t mdtime i4 .amouir in how found, 
1*5; rixi, al, '4 ; rate, 144 ; tine, 144. 
qu'^st'ons O", '^7, 8. 
In roductory lef^ons tt««igned otea h new'^ 
beginners how o read figures 7 o 12, 1^ 
•5; ad., 26; numerate 12,13, 14; write 22. 
Inv*»rse pii> orf on H •. 
Inv>lv*» . umber, 196, 197. 
Iiivoiut'on, •m '98. 
Isnur nee, 48. 
JOH '. rul»» o measure 1901 
LAND ineisure, 6., 1C6, 169, 174, 177] t^ 

ble of. 7 , iM. 
L wof oui' um-^r tio>. 211. 
Lm ers, \wed o express (lumbers, 16, 17. 
L qn d measure, !•» , '.6fi, i6.», 7?, 177 ; ta> 

111 » f»f 7 , 6. 
L'wal v lue of figures 'R 'r,2 
Long me sure, 16^', 166, 19' 
.7 
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brought to hlffhir. 
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on he whole, how found, 159; mf 
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PtAWB— doliiwii^ttL 

leaimratiDn, IMt* 

Ilnw d, term dein«d, 48. 

UduIcs iii » TMr, 93B. . 

VauA numberi. HI; ad., 112; dtr. 126: 

mntt., 1 if ; reduced, 1 19 ; jubu, ua 

lotkHU 164, l67, .70^ 178; table of, 236. 

ialti<iic nd. a decimal, lO&defl.ed, 39; an 

iutecer, ;7; a nixed oumber, 117; a vul- 

('rfrBci<m, 114. 

lolUpIic ton ^17, 213; carry iau 3A; defi- 
ed, JG ; cvenr priociple in, 44, 46; gene- 
Til rale for. 41 ; expl ined, 38 ; illuetni ed, 

.39; proof of. &-< ; queatio a o:i. '<6; terma 

in aeflned, 39; thetuneiical prtaciplea of, 

46^ 4ii. 

luHlplic tioo table, ra 

IttHiplier, \ decimal, ICA; defined, ^; a*^' 
l.it*ger, ; 7; a mixed number, 116 ; a vul- 
gar fr ctinn 1 14. 

fultiply, t nn defined, ^ 

Multiplying n int4*ger br a frtctinn, 114; 
by u m-xed No., '15; bradecini 1,2*7. 
a decim 1 by a decimal 1>€. a frac ion 
by an int^;er, 1I.0; by a mixed Na 121 ; 
by a fraction, 114. a mixed Na by Uie 
a me, 18^ 

MOTATl N. 16 : by figurea, 27 ; by letters, 
16 : queft'on.^! 6n. 16. 17, 28. 

f^otes, forma of, 231 ; indorBeme: ta oi, 191. 

Numbers, bair ct, 2^; com.oai e. 44 ; cr- 
diii^l, SS; concre e, 28: divided *in o pe- 
riods, 14 ; even, \A\ odd 2 : ordinal. 2 ; 
prime 2S; aqu're 2 2; whole 28. Imw 
many w ya expressed 15; written, 2i i. 

Numeration,! ; illuatr'ti ns in 13; ba.on 
15 ; qufatinna on, 1 1, )2. 2 ^ ; rem. on, 2S ; 
tables rf 13 14. 

ODD numbers, 28. 2*4 ; ordiaal, 28. 

Chml lessons, ]8 19 .0 JSS, 

Origin of our flgurea, 28. 

Qlinces in a lb. troy 'x33. 

PACii:- iuamile. 234. 

Ve^Vm in « chaldr n, 23S. 

Period definiti n of a, 28 ; Net polaled off 
into, 14 ; t ble of IS. 

Pints in a un 2 6 ^ chaldniB, 236. 

Poles in a mile 2(4. 

Prune Nos.. 28,213,24. 

Pridtict dcflm-d :'9, 2 '3. 

Proof of d., sub. molu, div., 68; barer 
156 ; dlscoun i5 ; equ^'lo.i of > ayments, 
t& ; fellowship, 168; loss and gain iGB 
161, 164 ; propnr.iuQ, by aiialyais, 179, ISt, 
lfl6. 

Fireportion, 178; coB^pound 166: deroo"- 
atratioa in, '8^; illusuraUons 179, i84; 
obs. on, 179, 180. questions n, 187. 

QUARTS i . a Uin, 236; ch Idrot, 2 «. 

Questions on ad., 3b; lable, 18; :<n lysis 
104; barter, i6^; broker 'ge, i£9; com- 
mission 16'*; compound rules K^, >6', 
17(X 178; discounu &.'; div 70; equatisn 
of payments >^); F. mooer, 91 ; fellow- 
ahip, iiO; flxurea, 7, ^ 11 : insurance, 5 ; 
Interest, 147 ; loaa and gain, Ititj ; mult 46 : 
aota io<L 16, 1 7 ; nuraere ion, 2 ; propor- 
Ci o, 18i ; reaueCion, 9?^ 175, atock, 6 . to 
be answered orally, 18, 19, vO 2^;' in 
classrs, 31. 32. »j^ ^ 40 41, 42, 4:t, 44, 47, 
48, 49. 99, 60 61, 12; 64. 66. on the' firs 
four nil AS 83, 8' ; on the xbles of weights 
•nd measures, 3'.1 to 236. 
Qtt <tien figure, rules to find, 60^ 61 ; table 

to find 23 to 27. 
RSAaOHa for ^arnrlof fortes, 93; 4f, 6^ 



Reeapitula'ioa, 8S, 66, 17. 

Redudioa txcendl g, 171 ; deaeaiWIliig, XVk 

Reduction i7ii; of curreociea, 20 ; 1^- 
mala, 09;F. mo ey, 9 ; mixed umben, 
li9;afTling money 20 : vulgar fraction^ 
1 18. quMtiona im iM), i;6. . 

Remainder, term defined. 48L 

Review of ad., Ism; div., 1/8; mnll. 170; 
aubt, 167 ; reducU.»a, 175 ; wig jt fra** 
iona, 12^. 

Rcmia table. 16. 

Roods ii<) mile 2i4. 

Row, erm denned SI. 

Rule of three, iS 80, 162; 96, lOL 

ciEOONDS in a year, 237. 

de ara rtx, I s uae, - 16. 

i$cnipli-8 in I lb., l3J. 

i^hilhiie table, 2 7. 

Sh rt division, 66. 

Sin.ster point, 2I&. 

S lid measure, 234 

Square root, 1 . 8 ; of decimals, 2^ ; integen^ 
.99; mixed Nos. 2*j. surds, 2 0; vulgar 
f ar,t.ons,20'. 

t^tatemrnts in pn^porti n, 1:9, '81, 186^ '86. 

Subtraction, ~:o; carrying in, 48, <9; com- 
pound, lt)5; of concrete Nos. .4; deci- 
mals, i\)7. defln<*d, 48 ; every principle in, 
5,5; expl lined, 49. f F. mo ey, 98. il- 
Insra ed, s9, 6a of mixed N e., i-3, 121; 
pttmf of ''8. review of, i9, 170. of sterlirg 
money, 20 ; supplement to, 78. thetMretT 
col principles of, 62. of vulgar fnicUuo% 

Subtraction table, 21. 22 ; queationa on, S3L 

c^ubtniliend, term defined. 48. 

t^ummary, view of ad. aubt mult and div. 

69 ; definitiona, 19. 
iSup 'lemeiu to ad., 71 ; div., 78; mult, 76; 

Rubt, 74. 
«>urd, 9. ; cube of 203 ; aquare» 23a 
^u^dal oin,21fi. 

Table of ad.,l8 ; ap th. w , 231 ; avoird.,161; 
cloth m., 233. c rrying, 19: div., 28; dn 
m. 2 5. Eng. mo ey,-A»l, 237 ; federal 881 
8 , 1()«\ 237: land, m. .3i^ liquid,. 216: 
long, 234. motib , 2 M) ; months, \\V ; 286} 
I mul ., 2 . numeration, 1.'^. par iculars, .'.26 ; 
pence, 2)7^ r ti s, 145; Roman, 16; shH- 
1iiigs,23 ; sterling money, 2 4, 2 7. subt, 
2 . lime. 2 6 ; troy w.,1/. , 2 Ci ; yearB»13Sk 
Taxes, iSS; assessmen of, .SSl 

en, sta dard of nnmeratiun, 211. 
Terminate decimal, -.^17. 
Theoretical | ri ciples of, ^'d., 36; div., 70 1 
mult, ^6 ; subt, 62. quesiioos dtk each. 36k 
63,4<>, 7(».71. ^ 

Time, 164,M7,170, 174,178; tab'e cf,172;233. 
• erms, in ad. explained, 32 33 ; in div., 56« 
5. : mult. 3:); subt, 48; vulgar fractiona, 
111 ; intentst, \dJ^ 
Tr y weigiit, 166, 168, 172, i76 ; Mble e€ 

1 2,233. 
ULTIMATE fraction, 2'7 ; in eger, 917. 
l)n t, 12, lv^27, 2 , 2, 35, 3b, \% 210; 229, 

■'»« 'ed. is, 28, 128. 

\K\\g\t fr ctions, HI, 218; added, HI, 220. 

cli ingcd t - decimala, 20 ; a< i teger, 119 : 

a m'xed. No. It». d v. 123; 132, 221. 

explained, 28to 1 3 ; 210 to 2^'^. Inverted. 

lit, 122. rJ2L mult . 114, 13 ', 13!. 221. bo- 

t Ai( n of, - 15. .29. questio s o . 123 to 132. 

reduced to lowes terms, I 9 : one Gflaa<> 

mon denominator, 12i). reduction of, IIR 

value: of eiphen, 7, U, 13» 16, 29, I08L 

.kl6; fifurea, 11, 15^ 16, 58, i;^, ^ 
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COMMON SCHOOL ARITHMETia 

..„/^ " INTR0DUCT<»Y LESSONS; 

OB8KINED TO TEACH THE BE6INNBR HOW TO EBA» 

FIGURES. 

The lessons that follow the figures that have their amoual 
ezprt'ssed in words, are to be read by the pupib h\ classes. 

The questions at the foot ot'each page, are lor examiiuuioa aad 
to be answered by the pupil at recitation. 

LESSON I. 






^ p g fi % ^ 

3247985610 lO^'lS 16 11 18 12 

LESSON II. 

879321420 5 4796812 10 11 12 13 
10 16 10 11 14i8 18 12 13 16 18 14 10 U 12 

LESSON III. 

-: Sri -s-ai^^-l^sg'a 



<. 



14 15 17 19 20 23 26 21 25 24 28 27 22 29 30 

LESSON IV. 

26 19 14 17 15 20 24 28 25 27 22 21 23 14 29 
30 17 19 20 15 25 28 24 22 27 21 14 29 26 23 

Kan*«<he nine figu*e« chat stand for numbers; and the character whidi o| 
Hself i* of no vauie. A. One, Two, Three, Four, Five, Six, Seven, Richt, 
>*^tne. and a Cipher.— What figures stand for tent What for thirteen? For 
^ighieenl Poi £leven1 What figures Stand for thirty 1 For forty? For 
ihirty-^"''*' Vor twenty?— Two fours express what number? Four tnd 
me express what number? 

• Head the figures, one and naught are ten; one and three are l^ir/«f}» ; dbe. 



8 INTRODUCTOBT LE880N8. 

LESSON T. 



t' S:' Si' t' ^ t^ t* t> ^ tl^ l,X >. >, 
.E I .E .5 .E .£ .H .S c ^ F tt c c P 

34 33 36 35 31 37 32 38 40 41 45 48 44 49 43 

LESSON VI. 

. 32 33 36 35 34 38 41 36 40 31 40 43 49 45 44 
34 35 33 35 31 48 44 45 41 43 36 40 37 43 41 

LESSON VIl. 

S -5 S Jfl .S 5 -S c g .SP S fe § 



r t: 



>*>%i^>i>%>^>^>^>t 



42 46 50 47 53 56 52 59 51 54 58 55 57 01 60 

LESSON VIII. 

46 42 47 50 56 52 53 57 59 57 55 51 6] 60 54 
50 60 42 46 56 47 61 53 55 52 58 51 59 54 57 

LESSON IX. . ^ 

• S "^ ^ Q^ «t 

■ n *mm m^ • •« »pm »mm »m* • im ^ ••■« Qrf V V C^ Q/ 

62 69 63 61 68 64 67 65 70 66 73 78 72 79 71 

LESSON X 

61 62 63 69 64 68 65 79 66 7J 79 72 71 70 64 
72 70 61 66 73 04 67 65 70 73 78 71 79 69 68 




Three and two express what number? — Name the figures that stand 
for thirty-ciie;-*/br twenty-Oiie- for forty-one— for twelve. Ac. Whirh is 
ch« moslf five and six, or five and two? What figures stand for eighty- 
eight? What do five and nine stand for?^five and four? Two fives 
etand for wiiat number ? Six and two express what number ? Six and mtven 
what? Seven and one express what number? Sevt.. before a express 
what number? Seven and nine express what number? Nine and a make 
trhai number? A placed after eight are how many ? Two nines are for 
what number?— ;WD ei^ts?— (wo sevens? two sixw? two threes ? two twos? 



INTRODUCTORY LESSONS. 



LESSON XII. 

7.5 74 76 77 90 89 86 82 84 81 85 83 80 88 87 
88 80 83 85 84 82 87 89 81 86 77 80 74 76 84 













LESSON 


XIII. 












c 


i 

o 

t 

c 


• 

s 


• 
o 

Y 


i nety-three. 
Inety-five. 


iriety-seven. 


• 

QQ 

1 

G 


• 

-a 


• 

J3 

d 
1 

G 


1 

% 

o 


t 




G 


p*4 


• ^4 


G G 


s 


;3 


G 


C 


• 


39 


91 


94 


92 


93 .95 

LESSON 


97 

XIV. 


96 


98 


99 


10 



91 93 90 95 99 98 96 97 95 93 92 94 100 
100* 51 69 71 82 91 92 32 22 32 42 52 92 
Let the pupil study the foregoing i^^son till entirely familiar to 



him. 



73 

74 
75 
76 
77 
78 
79 



2 
3 
4 
5 
6 
7 
8 



82 
83 
84 
85 
86 
87 
88 



1 
2 
3 
4 
6 
6 
7 



32 
33 
34 
35 
36 
37 
38 



10 
11 
12 
13 
14 
15 
16 



6 
6 
6 
6 
6 
6 
6 



21 

22 
23 
24 
25 
26 
27 



9 
9 
9 
9 
9 
9 
9 



63 
64 
65 
66 
67 
68 
69 



J^- 1, placed at the lett hand of any two figures, in the preriovs 
lessons, makes the value one hundred greaUr. 

LESSON I. 



112 one 
120 one 
125 one 
1 30 one 

160 one 

180 one 
190 one 
150 one 
170 one 

161 one 
141 one 

181 one 
164 one 



hundred 
hundred 
hundred 
hundred 
hundred 
hundred 
hundred 
hundred 
hundred 
hundred 
hundred 
hundred 
hundred 



twelve. 

twenty. 

twenty-five. 

thirty. 

sixty. 

eighty. 

ninety. 

fifty. 

seventy. 

sixty-one. 

forty-one. 

eighty-one. 

sixty-four. 



136 one 
140 one 
147 one 
152 one 
110 one 
121 one 
131 one 
164 one 
191 one 
171 one 
151 one 
138 one 
173 one 



hundred 
hundred 
hundred 
hundred 
hundred 
hundred 
hundred 
hundred 
hundred 
hundred 
hundred 
hundred 
hundred 



thirty-six. 

forty. 

forty-seven. 

fifty-two. 

ten. 

twenty-one. 

thirty-one. 

sixty-four. 

ninetv-one. 

seventy-one. 

fifty-one. 

thirty-eight. 

seventy-three. 



LESSON II. 

110 112 130 190 131 130 110 140 147 121 120 
125' 170 110 138 140 160 130 180 160 152 180 

LESSON III. 

102 one hundred and two. 185 one hundred eighty-five. 

105 one hundred and five. 115 one hundred fifteen* 

101 ime hundred and one. 145 one hundred forty-five. 



W INTRODUCTORY LESSONS. 

lOT one hundred and seven. 199 one hundred ninety-nine. 

108 one hundred and eight. 1 1 1 one hundred eleven. 

109 one hundred and nine. 1 13 one hundred thirteen. 
103 one hundred and three. 117 one hundred seventeen. 
10$ one hundred and six. 114 one hundred fourteen. 
1Q4 one hundred and four. 118 one hundred eighteen, 

LK880N IV. 

104 105 101 103 116 101 HI 118 117 102 
117 199 107 108 109 102 113 114 105 l04 

LESSON y. 

307 three hundred and seven. 60S six hundred &c. 
409 four hundred and nine. 708 seven hundred &c. 
508 dve hundred and eight. 807 eight hundred &c. 
607 six hundred and sba jn. 903 nine hundred &c. 
717 seven hundred seventeen. 327 three hundred &c. 
863 eight hundred sixty-three. 468 four hundred &c. 
937 nine hundred thirty-seven. 537 five hundred &c. 
785 seven hundrcid eighty-five. 749 seven hundred &c. 
270 two hundred seventy. 230 two hundred thirty. 

•LESSON VI. 

307 603 468 603 863 307 

409 708 537 708 937 503 

508 807 749 807 785 503 

607 903 230 903 270 607 

« LESSON VII. 

1000 one thousand. 1002 one thousand and two. 

2373 two thousand three hundred seventy-three. 

4763 four thousand seven hundred sixty-three. 

3072 three thousand and seventy-two. 

5384 five thousand three hundred eighty-four. 

6730 six thousand seven hundred thirty. 

7302 seven thousand three hundred and two. 

8327 eight thousand three hundred twenty-seven 

9999 nine thousand nine hundred ninety-nine. 

4087 four thousand and eighty-seven. 

3160 three thousand one hundred sixty. 

9100 nine thousand one hundred. 

8301 eight thousand three hundred and one. 

5327 five thousand thren hundred twenty-seven. 

9372 nine thousand three hundred seventy-two. 

5675 five thousand eight hundred seventy-five. 

9863 nine thousand eivht hundred sixty-three. 
13728 thirteen thousand seven hundred twenty-eight. 
11563 eleven thousand five hundred sixty-three. 
37101 thirty-seVen thousand one hundred and one. 



NUMERATION. 



il 



30138 thirty thousand one hundred thirty-eight. 

47180 forty-seven thousand one hundred eighty. 

41836 forty-one thousand eight hundred thirty-six. , 

12001 tivelve thousand and qne. 

14768 fourteen thousand seven hundred sixty-eight. 

2<i472 twenty-three thousand four hundred seventy-two. 

47321 forty-seven thocraand three hundred twenty-one. 

The following coin mo s of figures should be read by the pupils la 



2609 


. 6396 1695 


11577 


3796 


9850 4304 


5006 


69S4 


2036 3957 


4117 


9165 


4325 3169 


2139 


7956 


59S5 6101 


44403 


6923 


630i 7539 


3444 


9162 


3l0a 9054 


74310 


6207 


2290 9 1 64 


16039 


ia99 


6654 9962 
NUMERATION. 


1746 


This is the 


right placing and just valuing of figures in any 


number. The following illustrations will show 


its nature and 


use. 






Characters. 


Numerate i. Common Names 


\ ffiem irutDords, 


1 


is a Unit.* One 


one Unit. 


2 


two Units. TuDO , 


two Units. 


3 


three Units. Three 


three Units. 


4 


four Units. Four 


four Units. 


5 


five Units. Five 


five Units. 


6 


six Units. Six 


six Units. 


T 


seven Units. Seven 


seven Units, 


8 


eight Units. Eight 


eight Units. 



What have you learned since you began the study of arithmetic ? To read 
figures, that is, tell what number certam figures stand for^ as 47 is for fortv- 
■even. How many figures are used to express the numbers you h ave leamea *> 
Only nine — ^All dinenng in their form. There is one other character used; 
what is it called I The cipher ; it is of no value of itself but joined to a figure 
it makes its value ten times greater. Can any number be expressed' bv those 
i^res and the cipher 7 Yes — one figure by itself shows its own real valne^ 
18 7 9; but when placed together, (thus 79,) they have a locaf value, known 
by the place they occupy, and determined by the Dumber used'. When figures 
ftana alone, do they alwavs express the same^ numbert They do, because 
they are of value,in and or themselves. Name all the different numbers that 
^an be made out of 4721 Ans. 4 7 2 is the real value, 472, 724; and 247 are 
local values. How many figures express twelte?' Two. /^«e? One. 
Tiiree hundred eighty? Three. How many ciphers and figures in FS99 
hundred ? One figure, two ciphers. 



• AU nniilien btfln with a unit or onlti, Moept M» SO, 9ti 40. », <0f IS, m. M, 1«, ft*.. 

5t»im ^ liMiri it ihein than an no vnluarOMtiiiK «riiria.l0..a».jl«. If aM«i|ih«rlM4 



^■••W'^BJ 



It 



MVMCRATtOir* 



9 nine Units. 

naught, cipher, or Zero. 

10 are no Units one Ten. 

1 1 one Unit one Ten. 

1 2 two Unita one Ten. 

1 3 arc three Units one Ten. 

20 are no Units two Tens. 

21 one Unit two Tens. 

22 two Units two Tens. 
29 nine Units two Tens. 
90 no Units nine Tens. 
93 three Units nine Tens. 
99 nine Units nine Tens. 

100 no U. no Tens one hnn. 



Nine 

Naught 

Ten 

Eleven 

Ttoelve 

Thirteen 

Twenty 

TwerUy-one 

Thoenty'two 

Thoenty-nine 

Ninety 

Ninety'three 

Ninety^nine 

One hundred 



nine Units. 

a Cipher. 

one ten. 

ten and one. 

ten and twa 

ten and three. 

two tens. 

two tens & one. 

two tens & two* 

two tens & nine. 

nine tens. 

ninetens& three. 

nine tens & nine. 

ten tens, &c. 



How to read and numerate numbers* 

Rule : — Begin at the right hand, read each figure as if it 
stood alone, naming the name of its order : then read the whole 
figures in the numher, beginning at the lefl hand and end with 
the unit figure. 

Ruid and numerate the following figures; 232, 375, 1000 
2100, 3238, 4376, 5867, 6735, and 7823. 



OPERATION. 

232 two units, three tens, two hundred. Two hundred thirty 

two* 
375 five units, seven tens, three hundred. Three hundred 

s^venty'five, 
lOOO no units, no tens* no hundreds, one thousand. (hie 

thoiuand, 
2100 no units, no tens, one hundred, two thousand. 7W 

thousand one hundred, 
3238 eight units, three tens, two hundred, three thousand. 

Three thousand two hundred thirty^eight. 
4376 six units, seven tens, tb^^ee hundred, four thousand. Four 

tJwusand three hundred seventy'six, 

J - - ■ • — ' ' — ■ ' ■ • T-1 ■■^i^l^^MW 

What is a unit? A number expressing one whole thing, written thus 1. 
Three units are how many? Three ones. Five? Five ones. Nine? Nina 
ones. One ten and l«unit are how many 1 Ten and l. What number is irf 
Eleven. One ten and five units 7 Ten and five. What is the name? i^- 
tun. What are six tens called? Sixty. What are four tens called? Forfy, 
What are eight tens and two unitM called? Bightjf-ttgo. What are one hun- 
dred seven tens and fire units called ? OnemmdredMeoenty-Jlv, What is 
diret? Three units or ones. What thirteen? One ten and three. What 
twenty-five ? Two tens and five. What does tem signify? And ten. What 
it the meaning of <y ? It means teti» bdded to two. three, four, Ae. What 
4UMfmH9m mean ? Four a7%d ten. Tweaty 1 iyda ion to two. Row mit 
^toweBumhersberead' 30, 60* 162 «nd 2S S 



TABLES. 13 

S867 seven units, six tens, eight hundred, five thousand. Five 

tkim$at^ eigki hundred sixty'seceju 
6735 five units, three tens, seven hundred, six thousand. Six 

ihousaiuL, seven hundred tUirly-Jive, 
7823 three units, two tens^ eight hundred, seven thousand. 

Seven thousand eight hundred twenli/'three. 

Illustration. Last Example. — ^Tiie 3 [first figure] is three 
mils or ones — the 2 is in ten's place, and is two tens, or twenty — 
the 8 is in hundred^s place, anc is eight hundred times one, or 
m^ht hvn/ired — the 7 is in thousand's place, and is seven thousand 
times one, or seven thousand. 

X^ The|>upils should practice numerating and reading the followiag 
imnhers, with the book open, till perfectly iamiliar to them. 

8734 6783 7342 90812 5702 6324 
6347 7832 6347 60183 2347 3726 

NUMERATION TABLES. 
No. I. 

Note. This table shows that a cipher 
denotes the want of a number ; it also in- 
creases the value of a figure ten fold, whea 
placed on the right hand of whole numbers. 



1 Read — One. 

10 Read-'Hen. 

«... 1 Read — One hundred. 
. . . 10 Read — One thousand. 
. . 10 Readr—Ten thousand. 
.1 Readr^One hundred thousand. 
I 0. Readr-^One^ million. 
No. II. 

■^ -S ^ «5 NoTB. Those words at the head of thk 

^ <^ C S IS Table are lq)plicable to any sum or num^ 

A • « § '^ oa «3 ^^* ^^^ ^^^ readily be applied to any 

§§ §J § Sfl number. 

7 Seven. 

8 6 Eighty-six. 

• •••432 Four hundred, thirty-two. 

• ••7354 Seven thousand, three hund. fifty-four. 
> • 8 6 2 8 3 Eighty^six thou, two hun. eighty-three. 

• 942371 Nine nun. forty-two thou, three hun. 71* 
i 3 3 6 4 2 5 Five millions, 336 thousand. 425. 

2 
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TABLIfl/ 



No. III. 



o o « 



•5 -S "« « 
S <^ o S S 

.2 • « 5*^ 

a c c o S 



. 1 
I 

13 
16 15 



. 8 



1 


6 
5 




4 
1 










NoTB. This table is denigned to assiil 
the youn? learner in writing numbers 
where ciphers come between or after tlio 
signiiicant figures. 



8. eight. 
10, ten. 
104, one hundred and four. 
1001, one thousand and one. 
1006 J, ten thousand and sixt3\ 
13005D, one hun. thirty thous. and 50» 
1601500, one million 601 thous. 5 hand. 



O d 



^2 2 2 « . 



^ E g o o g >- 
o*«-:2 • m g'2 » S 

Places*-^ N 00 '^ »o ^ t^ o -r^ 



No. IV. 

Note. For the easier read- 
ing of this Table, the fign* es 
are divided into three periods 
each, and placed at the right 
hand of the Table. 



9 8 7 6 5 4 
9 8 7 6 5 



2 1 



3 

4 4 2 

9 8 7 6 5 4 3 

7 

8 

9 



8 
9 



Millions. 
987, 
98. 
9, 



Thousands. Units* 



6 5 4 

7 6 5 

8 7 

9 8 
9 



6 
7 
8 
9 



3d period. 



654. 
765. 
876, 
987, 
98, 
9. 



2d period. 



321 
442 
543 
654 
765 
876 
987 
98 
9 



No. V. 

Millions. Thousands. Units. 



1st period. 



(2. 
(3.) 

(4- 
(5.) 

(6. 

c.) 

(8.) 



3d period. 2d period 
8 9 2. 1 2 

2 8, 3 
1 0, 2 



1 
3 
7 
1 
5 



6, 
3 1, 
3, 



2 

1 6 3, 
9 7 1. 



5 
6 
1 
7 
3 



7 
3 
2 
1 

2 
8 



4 
7 
7 
2 
1 
4 
1 



Ist period. 
6 1 4 



8 



2 

7 

8 
3 7 8 
2 4 3 



3 
1 

3 



7 
7 
3 
5 



Note. This table teaches 
how to read large numbers 
b^ pointing them off into pe- 
noas of three figures each. 



(1.) Eight kondred ninety-two millions, oae kvadred twenty tbofosan^t 
six hundred fourteen. 



ILLUSTUJiTION. 
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(2.) One hundred twenty-eight millions, three hundred seirest^-fovr 
thousand, three hiiudred eighty-seven. 

(3.) Three hundred ten millions, two hundred thirty-seven theaaand^ 
one hundred and seven. 

(4.) Seven hundred and six millions, five hundred twenty-seven 
thousand, and twenty- three. 

(5.) One hundred thirt)--one millions, six hundred twelve thousand,, 
three hundred seventy-five. 

((».) Five hundred twenty-three trillions, one hundred and one thou- 
sand, and ei«^ht. 

(7.; One hundred sixty-three millions, seven hundred twenty-four 
thou.sand, ihiee hundred seventy-eight. 

(8.) Nine hundred seventy-one millions, three hundred eighty-oii# 
thousand, two huiidrod Ibrty-three. 

ILLUSTRATION. 

The first right hand period is called the unit periods and 
contains the orders called urdtSy tens and hundreds, 

I'he second period is called the thousand period ; and con- 
tains the orders called thousands, tens of thousands, and hun^, 
dreds of thousands. 

The third period is called the million period, and contains the 
orders called millions, tens of millions and hundreds of millions. 

H^ The following are the periods which must be learned in suues- 
sio7ij beginning with the highest, as well as uith the Imcest; thus. 

Eighth Period, Sextillion. 



First Period, Unit. 
Second Period, Thousand. 
Third Period, Million. 
Fourth Period, Billion. 
Fifth Period, Trillion. 
Sixth Period, Quadrillion. 
Seventh Period, Quintillion. 
Eighth Period, Sextillion. 



Seventh Period, Quintillion. 
Sixth Period, Quadrillion. 
Fifth Period, Trillion. 
Fourth Period, Billion. 
Third Period, Million. 
Second Period, Thousand. 
First Period, Unit. 



What is the first period ? the third? the fifth? the seconds 
the fourth ? the seventh ? the sixth ? the eighth ? 

H^ Require the pupils to read the numbers expressed in the follow- 
fug columns, without recourse to the preceding tables. 

3865 7012 6410 13786 87053 76384 
4378 7605 4732 65302 12010 68732 
8723 6738 7862 83720 23801 38630 



212783 


1000101 


423781237 


837437 


3807302 


747832876 


738206 


6303209 


40013a723 



Retrospective Observations. 

Figures have an absolute and local value, determined by tbt 
place tbey occupy. No three iBgores can express more than nhii 
hmdred and nin^y^ine^ {999.>^Two no more than ntnefy-nuMi 



16 NOTATION. 

(09.) — And one no more than simply nive, (9.) Any sum may be 
expressed by 1, 2, 3, 4, 6^ 6. 7, 8 and 9, which are significant 
fiarures, for they are expressive of number, except 10, 20, 30, 40. 50^. 
60, 70, 80. 00, 100, lOUO, 10 000, &c., which consist of one signifi- 
cant figure, and one or more cipliers. The cipher has no vaJue of 
itself; but when placed at the right of figures; then i\ increases 
the value of integers ten fold. 

In arithmetical notation, AruJ means add a 0, or put a in< its 
place. Sometimes the is placed alter tne next figure, instead of 
before it, thus, 140; 130; 160, &c. The and is then omitted, and is 
read one hundred fott\ , &c. A is also placed in the middle of 
significant figures, to £11 up a vacancy, thus, 104 ; 706 ; 403 ; <Scc., 
then read, one hundred and four; seven hundred and six, &c. In 
some instances, and signifies the want of two 6r more ciphers. 
Examples— 1001 ; 20007; 500008; &c.— read one thousand and 
one ; twentv thousand and seven ; five hundred thousand and eight. 

NOTATION. 

This is expressing numbers by figures. It k; likewise the 
right placing of figures according to their, value* 

There are four methods by which numbers can be expressed 
or written, viz : by perpendicular lines, [1 1 1]; in words, [three]; 
by the Arabic figures, [3] and by the Roman letters, [III]. 

The Letters used in the Romaa method are I, V, X, L, C, D, 
M, and 10. 

N. B. A less number placed after a greater, increases that 

number ; if placed before a greater, it diminishes it, thus VI are 6; 

XI are 11 : but IV are .4; IX are 9. Again, LX are 60; 

CX are 110: but XL are 40 ; XC are 90. A line drawn over 

a number iiicreases its value otie thousand times, thus : XX twenty 

thousand- _ 

ROMAN TABLE. 



Letters. 


Value. 


Letters. 


Value. 


I 


1 


' V 


6 


II 


2 


VI 


6 


III 


3 


VII 


7 


IV 


4 


VIII 


8 



What value does on^ figure express standing alone? Simple. When ^iv» 
Sjgarea are used to express a number, what is the value of the first at tne 
right hand 1 Simple. At the left? Local. 

How do you determine the value of figures 1 By the place they occupy. 
Is a unit or one a number? It is, because it answers the question, how 
many? As bow many feet are there in 12 inches? One. Do all numbers 
begin with a unit ? Tnoi»e with sigiiificaDt fif^res do ; but those that begin 
witli a cipher do not. What does a cipher sho^^ ? The want of a number. 
Give an example ? Two, naught, — which is tw(>uty. When does a cipher 
supply a vacancy in a number? When it is placed among significant figurest 
as 101, 102, 103, 104, Ac. • 

What is Numeration ? It is valuin&f figures according to their location. 
Gire an example t Units, tens, hundreds, thousands. At which hand ds 
you begin to numerate ? Right. At which to read ? Left. Give an exam 
fke of reading figures t 478, four hundred Memnty^tighL 




K 




T.liJLKS. 


V 


IX 


9 


LXX 


70 


t X 


10 


LXXI 


71 


XI 


11 


LXXV 


75 


XII 


12 


L>XVI 


76 


Xlll 


13 


L.XXV1II 


78 


XIV 


14 


LXX IX 


79 


XV 


13 


LKXX 


80 


XVI 


16 


LXXXV 


85 


XVII 


17 


LXXXIX 


89 . 


XVIII 


13 


XC 


90 


XIX 


19 


XCIV 


94 ♦ 


XX 


20 


XCVI 


96 


XXI 


21 


XCIX 


99 


XX 11 


2i> 


c 


100 


XXI 11 


23 


CLX 


100 


XXIV 


24 


ex 


110 


<xxy 


25 


ex 11 


112 


XXVI 


26 


exv 


115 


XXVIl ' 


27 


ex VII 


117 


XXVIII 


28 


exix 


119 


XXIX 


29 


exx 


120 


XXX 


30 


cxxx 


130 


XXXI 


31 


CXL 


140 


XXXIV 


34 


CL 


150 


XXXVI 


36 


exc 


19<> 


XXXIX 


39 


CO 


200 


XL 


40 


( ex 


210 


XLIV 


44 


ecc 


300 


XLV[ 


4G 


eccc 


400 


XjJX 


49 


D or 10 


500 


L 


50 


De 


000 ■ 


L[ 


51 


Dec 


7U0 


uv 


54 


Dcec 


8U0 


LVl 


56 


Decec 


900 


LIX 


50 


M or eio 


..1000 


LX 


60 


MD 


.1500. 


LXT 


61 


MDC 


'i6uo 


LXV 


65 


. IVLM 


2000 


LXIX 


69 


MDcecxxx 


18:30 



How many methods have we of cxprL'ssmg numbers? Four. By wordn, 
by inakine: ptrpendicular lines, by tnc Arabic figunei, and by the Roman 
letters. How many letters are used to expriFS nuntbcFii, and wbat are they 1 
Tlic number is seven, the letters are I, V, X, L, C, D, M. What if a lissa 
auiriber be placet! after a greater 7 It increnpes the number. Give an ex« 
ample! X ii* ten ; if I be annexed, it becomes elev^-n. If a Icssrr number be 
placed before a greater, what will be the rt-sult 1 It will diminish the Inrfrer. 
A» V is five, but prefix I it is hifi four. What does X stand for ? IX ? XIX? 
KXV? 4 Ijfigdrnwij ovt'raniJinhcfin''reajw:si^s vaiu'^liow jnuch? lOCO lipiil. 



Vi 



TABLES. 



T^oU to TMcArfi.~The Addition, Carrying, Multiplication, and M^ 
traction tablei» ought to be committed to memory jprevious to iLsing tlie 
fclate. The teacher can best explain to the pupiltue use of the inrerted 
comma (') found in the following tables. 

ADDITION TABLE. 



f 

1 


OandU 


IS 


Oanci 4 


are 4 


Oand 7 


are 7 


1 1 


I 


4 


4 


7 


7 


i 1 


1 


4 1 


5 


7 1 


8 


1 i 


are 2 


4 2 


6 


7 2 


9 


i 2 


3 


4 3 


7 


7 3 


,P0 


'j 1 8 


4 


4 4 


8 


7 4 


PI . 


! « 4 


5 


4 5 


9 


7 5 


P2 




I 5 


6 


4 6 


l-O 


7 6 


P3 




1 6 


7 


4 7 


14 


7 7 


P4 


1 r 


8 


4 8 


1'2 


7 6 


P5 


' 


1 8 


9 


4 9 


1*3 


7 9 


P6 




1 9 


PO 








« 




U ana 2 


are 2 


Oand 5 


are 5 


and 8 


are 8 




2 


2 


5 


6 


8 


8 




2 2 


4 


5 I 


6 


8 1 


9 




2 3 


5 


5 2 


7 


8 2 


PO 




2 4 


6 


5 3 


8 


8 3 


Pi 




2 5 


7 


5 4 


9 


8 ■ 4 


P2 




2 6 


8 


5 5 


1»0 


8 5 


P3 




2 7 


9 


5 6 


PI 


8 G 


P4 




2 8 


ro 


5 7 


P2 


8 7 


P5 




2 9 


11 


5 8 


P3 


8 8 


P6 








.5 9 


P4 


8 9 


P7 




uwd ;i 


aie 3 


and 6 


are 


U and 1) 


are 9 


i .3 


3 


6 


6 


9 





' r. I 


4 


6 1 


7 


9 1 


PO 




3 8 


5 


2 


8 


9 2 


PI 




3; 3 


6 


6 3 


9 


9 3 


P2 




3 4 


7 


6 4 


1*0 


9 4 


P3 




3 5 


8 


6 5 


PI 


9 5 


P4 




3 


9 


6 6 


P2 


9 6 


P5 




3 7 


1*0 


6 7 


13 


9 7 


P6 


3 8 


PI 


6 8 


P4 


9 8 


17 


3 9 


P2 


6 9 


P6 


9 9 


I'S 



Questions to ht answered Orallp, 



dandRI A.16l4and41A.R 


OandGIA. ili 


5and51 A. 10 


SandSI A. 6 


8 119 


1 41 5 


1 61 7 


1 51 6 


1 31 4 


t 81 9 


5 41 9 


6 71 13 


5 61 11 


3 21 5 


» 71 15 


i 61 1*2 


5 G'i 11 


7 51 1-2 


4 3? 7 


3 81 U 


(J 41 10 


6 8] 14 


.5 81 7 


3 11 4 



TABLES. 
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|8iad41 A. 18|4and 1 1 A.5;4a]id61 A.I03aad5 1 A 


. 67ana3iA.16I 


9 81 


iqi 


41 


6 


6 


9'i 


155 


91 


143 


61 


9 


8 91 


n 


4 


5? 


9 


8 


61 


144 


51 


95 


31 


8 


5 81 


13 


9 


41 


13 


6 


51 


115 


11 


63 


41 


7 


6 31 


U 


4 


71 


11 


2 


61 


8:8 


51 


136 


31 


9 


7 81 


15 


8 


41 


12 


6 


11 


75 


31 


8 


3 


51 


8 


4 61 


12 


4 


91 


13 


7 


61 


132 


51 


73 


31 


5 


8 61 


14 


3 


41 


7 


6 


31 


95 


71 


123 


91 


13 


6 81 


n 


1 


21 


6 


9 


'61 


15;6 


51 


118 


31 


11 


8 SI 


10 


7 


41 


11 


6 


41 


105 


81 


13 


3 


71 


10 


9 61 


17 


4 


61 


10 


6 


31 


99 


51 


14 


9 


31 


13 


8 51 


13 


4 


31 


7 


6 


£1 


85 


41 


9)3 


81 


11 


9and91 A.l817aad7?A.14 


|2aiid2?A. 4 


londU A 


. si 






1 9? 


10 


I 


71 


8 


1 


21 


3 


t 


11 


10 






9 31 


1? 


7 


81 


15 


2 


31 


5 


I 


81 


9 






8 91 


r 





71 


10 


4 


21 


6 


5 


11 


6 






4 91 


Kj 


1 


11 


8 


2 


81 


10 


1 


41 


5 






9 41 


13 


S 


71 


15 


9 


21 


11 


3 


11 


4 






9 21 


11 


7 


31 


10 


2 


71 


9 


1 


71 


8 






7 di 


16 


G 


71 


13 


7 


21 


9 


G 


11 


7 






9 11 


10 


7 


21 


9 


2 


41 


^ 


1 


91 


10 






3 91 


11 


3 


71 


10 


6 


21 


8 


7 


11 


8 






9 51 


14 


9 


91 


18 


2 


11 


3 


I 


61 


7 






6 91 


15 


5 


71 


12 


3 


21 


5 


1 


11 


5 






9 81 


17 


7 


41 


11 


2 


51 


7 


1 


31 


4 






3 91 


12|3 


71 


9 


8 


21 


10 


A 


11 


9 






9 e't 


157 


51 


12 


5 


21 


7 


1 


51 


6 






5 91 


14'7 


61 


13 


2 


61 


6 


2 


11 


3 






9 71 


104 


71 


11 


2 


91 


11 


I 


21 


3 







CARRYING TABLE. 



1 1 




21 


1 


2 


41 


1 




6i 


I 


6 


81 


1 8' 


2 2 




22 


2 


2 


42 


2 




62 


2 


6 


82. 


8 8 


3 3 


' 


'-^3 


3 


2 


43 


3 




63 


3 


6 


83 


8 8 


4 4 




24 


4 


2 


44 


4 




64 


4 


6 


84 


4 P 


5 5 




25 


5 


2 


45 


5 




65 


5 


6 


85 


5 8 


6 6 




26 


6 


2 


46 


6 




66 


6 


6 


86 


6 8 


7 7 




27 


7 


2 


47 


7 




67 


7 


6 


87 


7 8 


8 8 




23 


8 


2 


48 


8 




68 


8 


6 


88 


8 8 


9 9 


, 


29 


9 


2 


49 


9 




69 


9 


6 


89 


9 8 

• 

9 


10 




30 





3 


50 





5 


70 





7 


90 


11 1 




31 


1 


3 


51 


1 


5 


71 


1 


7 


91 


1 9 


12 2 




32 


2 


3 


52 


2 


5 


72 


2 


7 


92 


2 9 


13 3 




33 


3 


3 


'>3 


3 


5 


73 


3 


7 


93 


3 9 


14 4 




34 


4 


3 


54 


4 


5 


74 


4 


7 


94 


4 9 


15 5 




35 


5 


3 


55 


5 


5 


75 


5 


7 


95 


5 9 


16 6 




36 


6 


3 


56 


6 


5 


76 


6 


7 


96 


9 


17 7 




37 


7 


3 


57 


7 


5 


77 


7 


7 


97 


7 9 


IS 8 




38 


8 


3 


58 


8 


5 


78 


8 


7 


98 


8 9 


19 9 




39 


9 


3 


59 


9 


5 


79 


9 


7 


99 


9 9 


2Q 


2 


40 





4 


60 





5 


80 





8 


100 


10 



80 



TARLnS. 



ExPL \KATU)*i. When a co]ama of figures amount to 9 or a less sttm, 
set down that fig^ure. None to cany to the next column. If a colamn, 
uiien added amount Co 1'2| set down 3. 

Qnexlions to be answered Orally. 
Per 111 {See Tabie.) For 207 (See TabU.) For 971 'See 
Which figure set down 1 For 23 1 {See 'iy^bU ) For AQiXSee 
For 381 (iSce Tabk.) Which figuie set down } For 81 {See 
For b01{Sc€ Tffble.) For 291 {See Table.) Which figure set 
For •M)'i{See Table.) For 601 (See Table.) For 191 {See 
Which ligire set down 1 For SOI {See Table.) For 701 {See 
Turin {See TahU.) Which figure set downl For(J1 {Sec 
For 90 ? (^«e TaW<f.) For 881 {See Table.) Which figure set 
For 391 (Sire 7Vi*^.) Fir 1001 {See TahU.) For9o1 {See 
Which figure set down 1 For 631 {See TabU.) For 101 {See 
For bl ? {See 7\ibU.) Which figure set down / 



Table^ 
TohU.y 
TiibuS 
down? 
Tabu.) 
ToJiU.y 
Tabu.) 
down 1 
TabU.) 
l\ibU.) 







MULTIPLICATION TABLE. 






i 


iiii.c U 


are Q* 


4 timts ur« 


' times 





are 


I 


1 


1 


4 I 4 


7 


■1 


7 


I 


2 


2 


4 2 S 


7 


2 


1*4 


1 


3 


3 


4 3 1*2 


7 


3 


2>l 


1 


4 


4 


4 4 re 


7 . 


4 


2'8 


1 


5 


5 


4 5 2M) 


7. 


5 


3*5 


1 


6 


(5 


4 6 2*1 


7 


6 


4*2 


1 


• 7 


7 


4 7 2'8 


7 


7 


4*9 


1 


8 


8 


4 8 3*2 


7 


8 


6*6 


I 

2 


9 


9 


4 9 3*<5 


7 


9 


ij^li 


times 


are 


'5 limes are n 


8 times 





are 


2 


1 


2 


5 1 ' 5 


8 


1 


8 


2 


2 


4 


5 2 r*' 


S 


2 


1*6 


2 


3 


6 


5 3 1*5 


s 


3 


2*4 


2 


4 


8 


5 4 2'0 


3 


4 


3'*> 




5 


ro 


5 5 2*5 


8 


5 


4*!) 


y 


6 


r2 


5 6 3-0 


S 


() 


4*S 


2 


• -7 


r4 


5 7 3*5 


H 


7 


6*6 


2 


8 


ro 


5 8 4'» 


S 


8 


»i*4 


2 


9 


r8 


5 9 4^5 


3 


9 


7*2 


3 


(inies 


are 


6 times are 


9 times 





are 


3 


I 


3 


6 1 fi 


9 


1 


9 


3 


2 


6 


6 2 1*2 


9 


2 


1*8 


3 


3 


9 


6 3 1*8 


9 


3 


2*7 


3 


4 


i'2 


6 4 2'4 


9 


4 


3*6 


3 


5 


r'> 


tt 5 3*0 


9 


5 


• 4*5 


3 


6 


vs 


6 3'*^ 


9 


6 


5*4 


3 


7 


n 


6 7 4*2 


9 


7 


6*3' 


3 


8 


2*4 


6 8 4'8 


9 


8 


7*2 


3 


9 


2*7 


6 9 5*4 


9 


9 


8*1, 



• A » nr-rm inQlipiud b^ a flfOft, Witt* A UH'iliiiWMt i* OMllipUer it U oiul-.t«d in multipljriii^, 

fk JjiuedM I be i>rtKiiiet| 
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21 


|10 


times 1 


are VO 




times 1 are Tl 


12 


times 1 


die 1*2 1 


10 


2 


2*0 




2 • 2*2 


12 


2 


2-4 


10 


3 


3*0 




. 3 3*3 


12 


3 


3'6 


10 


4 


4*0 




4 4*4 


12 


4 


4'8 


10 


5 


6*0 




6 6*5 


12 


5 


6*0 


10 


6 


6*0 




6 6*6 


12 


6 


7*2 


10 


7 


7*0 




7 7*7 


12 


7 


8*4 


10 


8 


8*0 




8 8*8 


12 


8 


0*6 


10 


9 


9*0 




9 . 9*9 


12 


9 


10*8 


10 


10 


10«() 




10 11*0 


12 


10 


J 2*0 


10 


11 


11*0 


U 


n 12*1 12 


u. 


13*2 


10 


12 


12M) 


11 


1:^ 13*2 12 


12 


]4'4 



SUBTRACTION TABLE. 

53" This table and the questions which follow include every 
principle in subtracting. 



from leaves U 

1 1 
i 1 

1 2 1 

2 2 
2 3 1 
2 4 2 
2 5 3 
2 6 4 
2 7 5 
2 8 6 
2 9 7 


3 I'roia 7 ledvt;S 4 
3 8 5 
3 9 6 


irum b ieuv^s 6 
6 6 
6 7 1 
6 8 2 
6 9 3 


from 4 leaves 4 
4 4 
4 5 1 
4 6 2 
4 7 3 
4 8 4 . 
4 9 5 


from 7 leaves 7 
7 7 
7 8 1 
7 9 2 


from 8 lea^ies 8 
8 8 
8 9 1 


from 5 leaves 5 
5 5 
5 6 1 
5 7 2 
5 8 3 
5 9 4 


from 3 leaves 3 
3 3 
3 4 1 
3 5 2 
3 6 3 


from 9 leaves 9 
9 9 

_ _ 



Obs. When the figure, in the Minumd, is less than the Sub- 
trohend— unit V wr »m b prefixed to that figure when subtracting; 
according to the Allowing EUastratioa. 

Suppose 7 were to be taken from 3, what in»st be done I 
8ay, 7 from 13 leaves 6, 
Suppose I from 0? say. 1 from 10 leav^ 9. 

2 from 0? say, 2 from 10 leaves 8. 

2 from 1 % say, 2 from 11 leaves 9. 



u 



TABLES. 



Suppose 3 
3 
3 
4 

4 
4 
4 
5 
5 
5 
5 
5 
6 
5 
6 
6 

e 
6 

7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 



from 0? 
from 1 1 
from 2 ? 
from 0? 
from i? 
from 2 ? 
from 3 7 
from ? 
from 1 ? 
from 2? 
from 3 ? 
from 4 ? 
from ? 
from 1 ? 
from 2 ? 
from 3 a 
from 4 ? 
from 5 ? 
from ? 
from 1 ? 
from 2 ? 
from 3 ? 
from 4 ? 
from 5 ? 
from 6? 
from ? 
from 1 ? 
from 2? 
from 3 ? 
from 4 ? 
from 5 ? 
from 6 ? 
from 7 ? 
from ? 
from 1? 
from 2? 
from 3 ? 
from 4? 
from 5? 
from 61 
from 7t 
fronSt 



•ay. 
iay. 
say, 
say, 
say. 
say, 
say. 
say. 
say, 
say, 
say, 
say, 
say. 
say, 
say, 
say, 
say, 
say, 
say, 
say, 
say. 

say. 
say, 
say, 
say, 
say. 
say, 
say. 
say, 
say, 
say. 
say, 
say, 
say, 
say, 
«y, 
•ay, 

•ay, 

•*y» 

say, 

«y. 



3 

3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 



from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
non 



I 

12 
10 
I 
2 
3 

1 

[2 

13 

4 

10 

1 

12 
[3 
4 
15 
10 
1 

12 
[3 
4 
5 
16 
10 
1 

12 

3 

.4 

15 
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leaves 7. 
leaves 8* 
leaves 9. 
leaves 6. 
leaves 7. 
leaves 8. 
leaves 9. 
leaves 5. 
leaves 6* 
leaves 7. 
leaves 8. 
leaves 9* 
leaves 4. 
leaves 5. 
leaves 6. 
leaves 7. 
leaves 8. 
leaves 9. 
leaves 3 
leaves 4 
leaves 5 
leaves 6 
leaves 7 
leaves 8. 
leaves 9. 
leaves 2. 
leaves 3. 
leaves 4. 
leaves 5. 
leaves 6. 
leaves 7» 
leaves 8. 
leaves 9. 
leaves U 
leaves 2. 
leaves 3* 
leaves 4* 
IcftTen 5» 
leaves 6* 
leaves 7> 
leaves 8* 
teatcf^ 
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Quesliaits to be answered Orally, 






9 from iOI A, 


1 


3 from 101 -A. 7 


b irum H 1 ii. 1 fi 


[om87>l 7 


9 91 





3 41 1 


8 101 3 




101 9 


9 111 


3 


3 111 8 


8 97 1 




91 8 


9 131 


4 


3 61 3 


8 171 9 




71 € 


9 187 


9 


3 137 9 


8 117 3 




37 2 


9 147 


5 


3 77 4 


8 167 8 




47 3 


9 1:27 


3 


3 97 6 


8 127 4 




67 5 


9 157 


6 


3 57 2 


8 147 6 




17 


9 167 


7 


3 87 5 


8 137 5 




27 1 


9 17 7 


8 
. 5 


^ 37 


8 157 7 




57 4 


4 from 9 7 il 


7from,167 A. 9 


2 from 107 il. 8 


5 


57 A. 


4 77 


3 


7 77 


3 27 


5 


147 9 


4 47 





7 107 3 


2 37 1 


5 


107 5 


4 10 7 


6 


7 87 1 


2 117 9 


5 


127 7 


4 13 7 


9 


7 137 6 


2 97 7 


5 


87 3 


4 127 


K 


7 97 2 


2 77 5 


5 


117 6 


4 87 


4 


7 117 4 


2 5 7 3 


5 


6 7 1 


4 57 


1 


7 127 5 


2 87 6 


5 


97 4 


4 67 


2 


7 157 b 


2 47 2 


5 


77 i? 


4 117 


7 


7 14? 7 


5 «1 4 


5 


13 7 6 


6 from 7 ? A 


. 1 


olroixii5 7il. 9 


t n om 8 7 ^1. y 


bijom i^f 7 il. 6 1 


6 ' 97 


3 


6 14 7 8 


6 67 


6 


137 7 


6 107 


4 


6 117 5 


10 10 7 







DIVISION TABLE. 

Om. BBGlNTfrus ^^^ troubled and pQzzled to find how maiiT 
Umes the Uuoiient figure is contained in the Dividend. This table 
together with the explanations in the Rule of Division a^ § 37, vitt 
cBtirely obviate the difficulty. 



in time. 


rem. 


in time. 


rem. 


1 


\n time. 


rem. 


2 


2 


1 




2 


19 


9 


1 


3 


19 


6 


1 


2 


3 


1 




3 


3 


1 




3 


20 


6 


2 


^ 


4 


2 




3 


4 


1 


1 


3 


21 


7 




2 


5 


2 




3 


5 


1 


2 


3 


22 


7 


1 


2 


6 


3 




3 


6 


2 




3 


23 


7 


2 


2 


7 


3 




3 


7 


2 


1 


3 


24 


8 




2 


8 


4 




3 


.8 


.2 


2 


3 


25 


8 


1 


2 


9 


4 




3 


9 


3 




3 


26 


8 


2 


2 


10 


5 




3 


10 


3 


1 


3 


27 


9 




2 


11 


5 




3 


11 


3 


2 


3 


28 


9 


1 


2 


12 


6 




3 


12 


4 




3 


29 


9 


2 


2 


13 


6 




3 


13 


4 


1 




4 


1 




S 


14 


T 




3 


14 


4 


2 




8 


1 


1 


2 


Ift 


T 




3 


15 


5 






6 


1 


2 


S 


14 


• 




3 


16 


5 


1 




T 


1 


8 


a 


IT 


8 




3 


17 


5 


2 




S 


2 




% 


!• 


« 


• 


3 


•8 


6 






9 


2 


1 













TA9L£fl 


« 
















DIVISION TABLK, CONTINUKD. 






i 


m ^tme. 


rem» 




tn time. 


rem. 


in M»t<?. ' 


rem 




10 


2 


2 


5 


19 


3 


4 


6 


10 


3 


I 




11 


2 


3 


5 


20 


4 




6 


20 


3 


2 




12 


3 


. 


5 


21 


4 


1 


6 


21 


3 


3 




13 


3 


1 


5 


22 


4 


2 


6 


22 


3 


4 




14 


3 


2 


5 


23 


4 


3 


6 


23 


3 


5 




15 


3 


3 


5 


24 


4 


4 


6 


24 


4 






16 


4 




5 


25 


5 




6 


23 


4 


1 




17 


4 


1 


5 


26 


5 


1 


6 


23 


4 


2 




18 


4 


2 


5 


27 


5 


2 


6 


27 


4 


3 




13 


4 


3 


5 


23 


5 


3 


6 


23 


4 


4 


A- 


2J 


5 




5 


29 


5 


4 


6 


23 


4 


5 




21 


5 


1 


5 


30 


6 




6 


30 


5 






22 


5 


2 


5 


31 


6 


1 


6 


31 


5 


1 




23 


5 


3 


5 


32 


6 


2 


6 


32 


5 


2 




21 


6 




5 


33 


6 


3 


6 


33 


5 


3 




2') 


6 


I 


5 


34 


6 


4 


6 


34 


5 


4 




20 


6 


'2 


5 


35 


7 




6 


35 


5 


5 


M ' 


27 


6 


3 


5 


36 


7 


1 


6 


3j 


6 






28 


7 






37 


7 


2 


6 


37 


6 


1 




2J 


7 

• 


1 


5 


38 


7 


3 





33 


6 


2 




30 


7 


2 


5 


3.) 


7 


4 


6 


33 


6 


3 




31 


7 


3 


5 


40 


8 




6 


40 


G 


4 




32 


8 




5 


4i 




1 


6 


41 


6 


5 




33 


8 


1 




42 


8 


2 


6 


42 


7 






34 


8 


2 


5 


43 


8 


3 


6 


43 


7 


1 




35 


8 


3 


5 


44 


8 


4 





44 


7 


2 




3li 


9 




5 


45 


9 




6 


45 


7 


3 




37 


9 


1 


5 


46 


9 


1 


G 


46 


7 


4 




38 


9 


2 


5 


47 


9 


2 


6 


47 


7 


5 




33 


9 


3 


5 


48 


9 


3 


6 


48 


8 




5 


5 






5 


49 


9 


4 


6 


49 


8 


1 


5 


6 




1 


6 


6 






6 


50 


8 


2 


5 


7 




2 


6 


7 




1 


6 


51 


8 


3 


5 


8 


1 ■ 


3 


6 


8 




2 


Q 


52 


8 


4 


5 


9 




4 


6 


9 




3 


6 


53 


8 


i^ 


5 


10 


2 




6 


10 




4 


6 


M 


9 




5 


11 


2 


1 


6 


11 




5 


6 


95 


9 


1 


5 


12 


2 


2 


6 


UJ 


2^ 




(} 


96 


^ 


9 


5 


13 


2 


3 


6 


13 


2 


1 


6 


57 


9 


» 


5 


U 


2 


4 


6 


14 


2 


2 


« 


S6 


9 


4 


5 


IS 


2 


. 


6 


15 


1^ 


3 


6 


«9 


9 


i 


5 


16 


8 


1. 


. a 


16 


^ 


♦ 


1 'I 


.7 


) 




5 


17 


9 


2. 


6 


17 


H^ 


8 


7 


'J8 


) 


1 


5 


18 


3 


3 


6 


18 


3 




7 


9 


1 


2 



IMViaiOH TMIA UIMfflMUBn. 


M time, tern 


M <tM«. rem, $» nmt. n 


T 10 t 3 


7 64 7 6 


8 86 4 4 


7 11 1 4 


7 65 7 6 


8 8/46 


7 13 1 S 


7 66 8 


8 88 4 6 


7 13 1 6 


7 67 8 1 


8 89 4 7 


7 14 S 


7 68 8 2 


6 40 6 


7 15 2 1 


7 59 8 8 


8 41 5 1 


7 16 9 2 


7 60 8 4 


8 42 5 3 


7 17 2 3 


7 61 8 6 


8 43 6 3 


7 18 2 4 


7 62 8 6 


8 44 5 4 


7 19 2 5 


7 63 9 


6 45 6 6 


7 20 2 « 


7 64 9 1 


8 46 5 6 


7 21 3 


7 65 9 3 


8 47 5 7 


7 22 8 1 


7 66 9 8 


8 48 6 


7 23 3 2 


7 67 9 4 


8 49 6 1 


7 24 3 a 


7 68 9 5 


6 50 6 3 


7 25 3 4 


7 69 9 6 


6 61 6 3 


7 26 3 5 . 


8 8 1 


8 53 6 4 


7 ia 8 6 


8 9 11 


8 53 6 4 


7 28 4 


8 10 1 3 


8 64 6 « 


7 39 4 1 


8 11 18 


8 55 6 7 


7 .80 4 3 


8 12 1 4 


8 56 7 


, r 81 4 3 


8 13 1 6 


8 57 7 1 


r 82 4 4 


8 14 1 6 


8 68 7 • 


f 83 4 5 


6 15 1 7 


8 59 7 3 


; T 84 4 « 


8 16 8 


8 60 7 4 


7 35 5 


8 17 3 1 


8 <»1 7 « 


T 36 5 t 


8 18 3 8 


8 62 7 < 


• T 37 5 2 


8 19 2 8 


8 63 7 r 


7 38 5 8 


8 30 3 4 


8 64 8 


7 39 5 4 


8 21 3 6 


8 65 8 1 


7 40 5 5 


8 22 8 6 


8 66 8 % 


7 41 5 6 


8 33 3 7 


8 67 8 3 


7 42 « 


8 24 3 


8 68 8 4 


7 43 6 1 


« 25 8 r 


8 69 8 S 


7 44 6 2 


« 26 3 2 


8 70 3 C 


7 45 6 8 


8 27 8 8 


8 71 8 r 


r 46 6 4 


8 28 8 4 


8 72 9 


) 47 6 5 


8 39 8 5 


8 73 » t 


r 48 6 .6 


8 30 8 6 


6 74 9 3 


7 49 7 


8 31 8 7 


8 75 9 3 


7 60 7 1 


8 32 4 


8 76 9 i 


7 61 7 2 


8 83 4 1 


8 77 9 # 


7 53 7 3 


8 34 4 2 


8 78 .9 A 


7 « 7 4 


.8 35 4 8 


« 7* • f 



.^«. 



DIVISIOffTAfcLE,' CONTINUED, 
fii iimt, Tim- . in Mme. rem. - \n itm€. nm. 

9 36. 4* 

4 1 



9 
9 
9 



9 1 



.11 1 
J2 1 
13. 1 



9 

9 

9 

9 

9 

9 

9 

9 Ji6 . 1 7 

9 .17. 1 .8 

9 18. 2 4 

9 .19. 2. 1 

9 20.;2.1i 

9 21 2 3 



10 1 1 
2 
3 
4 

14 1 ^ 
J5 1 ,6 



9 87 

9 38 4^ 2 

9 39 4 -3 

9 40 .4 4 

9 41 ' 4 6 

9 42 4 6 



9 ;J22. 2 .4 i 9 49-5 
9 d23 2. 6 



9 .43 
9 .44 



4 
4 



9 45* 5 



^ m 



7 
8 

1 

47 5 2 

48 . 5 • 6 



5 



9 125 
9 26 

9 .%7 



11% 
29 
30 



9 «81 

9 i82 

9 103 

9 j^4 

9 85 



»2 


6 


. 2 


7 


i2. 


8 


.3i 


,. 


. 3. 


1 .^ 


»3i 


2 


':3 


8 


.3« 


k4 


\3 


5 . 


^3i 


:.6 ^ 


3 


7 f 


3^ 


-8 



4 

-60 5 6 

9 51 5- 6 

9 52*5'! 7 

9 ^3: 5' 8 

9 .541 6. I 

9 i55 I 6 1 

b i56! 6 -2 

9 -57 . 6 13 

P ,58 6 4 

p •»59 . 6 .5 

9 60u6< 6 

9 61 ^ 6 , ,7 

9 J52 . 6 ^ « 



1 



9 63 

9 64 

9 65 

9 66 

9 67 

9 68 

9 .69 

9 70 

9 71 



7 
7 
7 
7 
7 
7 
7 
7 
7 



1 
2 
3 

4 
5 
6 
7 

8 



9 72 8* . 
9 73 8 I 



74 8 

75 8 



9 
9 

9 76 8 

9 .77 8 



2 
3 
4 
5 



9 ^78' 8u6 
9 79 8 7 



9 
9 
9 182 



60 8 8 
81 9 



9*1 ^ 
9 83 9 2 
9 64 9 3 
9 «5 9 4 ' 
9 86 ^ 9 ^ 5 ■• 
6 87^9 6- 
9 88 9 7 \ 
9 «9 9 * 8 . 



0b8. P.upils should 1^ tequired *o Mild j^y cftlctUatieny 9Ad iMt by 
eowntingf ns yofung scholar^ are vety apf to do. ilf at teacher Will but M 
ikorougk^ k tATe cdtn/mencevierU, in ifies^ respects, much timd tod labor 
will be saved. , i ♦ * . 

Add 3. -2 7 3 1 4' 5 and 6 together without counting or ma- 
king maiks for the figures or their amount. 

Method — S to 2 are 5; 7 are 12; 3 are 15 ; 1 sfre 16 ; 4 are 

20; 5 are 25^ abd 6 are 31 — The amount. 

I3rThe following figures are* to be added by the pupil, in the manner 
JQSt described ;« hayiig the book open at recitation. ' 

Add 7 8 4 6 5 2' and 8 together. Ami. 25 
Add 8 9 3 4 7 3 "and 5 together. Amt.39 
Add 9 3 7 8 6 5 apd 7 together, ^mt. A5 
Add 7 5 8 6 2 4 arid 3 together. Amt. 85 
Add^'6 8 7 4 5 9 and 5 together. Amt. 44 
Add 8 4 5 6 9 2 and Y together. Amt. 36 
Add 6 1 8 3 4 5 uid 8 together. Amt. 80 



m'M t, 



'i t, .. : ^ :. . i * 






•! *• » «r«ifii'Wnr*'»i<«M' . ' . '^ 



Add 3 4.7*9 I' 3^iid 7 tdgeither* Jjmt.^'BA ,*' ^ J 

Add 7 3 2 1 8 7 arul 1 together. Amt^iQ ' - i* 

Add 9 8. 7*6-6 fend 7 together. Awt: 4*2 ■- 

Addil 9 7 8.6 aod 4 tog^her. ^m^^^5 . .•!( .^ i. 

Obs. Pupiljs, befgrethey commenc**. Addition, should practice writing 
figures on the slate, till they^be aWe to i>l&lfe them ftPstraight lines, botn 
^rpenHicular abd horizontal', as in.the foUoising<exainp£Bs. - " ( ' 

,S45(^7S -^45(^7^ 's4s}fys'-^ 
go^234 pd/S3^' [ ■yo/j9S4^- 

■f2345^ fS,345t^ ■ ¥2 34'5^ 

7epof2 ' '.7,spo/2.' \i 7<9po/2:\ 

■345(^7^ : 345^JS\- 'S.4S(f7S.' 

lI^The followii^ lessons are intended td exercise the loarner in exar 
psressing the value of numbers l^y'Acabic figures. ♦ 

• Rule :— W rite the unit figure .yJrsi,^ being,, pn theTigh^ hand ^ 
then tens, then hundreds^ according to the v Numeration TabKf 
When there is an and in the sum put a' Cipher^ *a» explained 
in the 3d Numeratibn Tjable; \ > . , . ' ■''*' 

' LESION I. .;'''■* v» * 

Ninety-five;" One hundred. { Two hundred and five. Eighj 
Eundred twenty-saven. Six hundred anij eight.'' Niiie hun* 
dred forty-six. , £f even hundred and seven. - One hundred nihe^^ 
teen. Two hundred »n(3l one. {"our hundred and nine. Tw6| 
hundred and seven.' Nine hundred and eighth; Nine hundred* 
«*rhty.' Thr€« liLUodxed^d iii> . - : - ' ^ . • 

• •■' ,. .{.Essoijrii, !,-. .-.■.. :.^ • -v. --at 

One thousand. ' One ihousdnd andlseven. Three tl^ousaM 
and twenty-one. Four thousand and nine. Three thousanff 
one hundred. Six thous^d <five kutndred nineteen; Thrmr 
thousand one hundred and qnei. Six thtmsand eisfht IiundrC(# 
ahd ten. Seyen thousand We htjndred and fourteen. . Thirte^tt 
thousand. Eleven thousand and' one. Ten thousand and eight! 
l^'v^Q thousand, ^nd seven. TJi^irty thousand* .. v' -» a a 

, V .• •... •.:■;..• &E8 SON III.- * •,.,>.. V:, f^V*. %J'yW 

Three units four tens ; two units six tens r tli]rj5e n^its .laiirt^ 
tens ; ten and four ; ten, and five ; one ten and eight uiMtsf t^ 
leiukaiid nk^^ vaakB ; ^mt i&m tuidsix'^iiitft \ 4L^rm.m»^mi limll 



f 



tvstrioiifl •« nvvsEATtoir. 



units ; twoi itoi«lid one; £f!e Um and tw« ; tigtA tim mnd eight 
oniUi ; sereft tens and fouf units; thiee tens ami fire ; four tone 
and fire; ten tens; ten um and one unit; eigkt tens; fire tens ; 
six tens; Ibttt tens; three lens; two lens, 4te» 

%VX8TIO||^ ON WMXEATlOlf. 

1. What is tik« first thing lo be teMTBtd in srithmetkl To fsMl die 
ignres. What is a figure 1 It represeats s aomber. What is awa* 
her 1 A ooUeetioa of units. Whte is a vfiti 1 It represents dae thiaf 
of any kind, and is the origia of all attmbeis. What are the fis:ures 1, 
t» 9, 4> ta » caUedl Digits. What does that neaal It is from the 
Lalia difthu, which means fingers. (See Art. 9. Pan II.] Who mada 
the nin^ dwtto 1 Xhe Indians } and the Arabs iatroduced them iato 
Europe; tfi Moors into Spain, and Suhn of Basiagstdke into En^^laaiL 
about TOO years ago. Can nil numbers be expressed by the nine digits I 
Hat ^tthoiil tisina tbe cipher, v'ueh is a cbancter. What is the ass 
of the cipher 1 It denotes ih€ ebsence of a aumber: it supplies a 
▼acaacr : it lAls a place vrhtte no value is to be e^essed : it senres to 
hriag uffures into t*ieir proper place : to supply the l|lace of a single 
chMacter for ten; and i^aceavn the right of fixares it incretses Sit 
Talue ten timeis. Why is the cipher of ho ralne 1 Because it is of ao 
faloe ia BiHnoration : in addition: ia subtraction: ia maltiplicatioa of 
fiviiidii-^iT added to or sabtractad Utom aay aaniber it aetther ia» 
Oreads -oT tf« y ag the som, 

ii What s^ eardiaal aanihetol ^ase that show theimnheral 
ihiags. Tame them! 2, 2. 3, 4, ft, j. tfte. What are ordinal numbers t 
§Bch as afliow the onbr ef tttiors* Which are they 1 f^irst, teooa^, 
thirdly, fourthly, bsUy, A:c. What are even niMihen 1 Bach as can oa 
|iiFidedhy9»witho«tarettatader. Hattethcml 4,9,It, Ifi^ Wh at 
•re odd auauiers 1 Buch as hare a remainder, ii dinded by S. What 
are they T Aii9. 5, 7, 9. 13. What are pritne atnnbers 1 Bach as art 
ditisible only by pntg th^ arc 3, 11, 17. What are perftet anmhert t 
Those that are eqv^l to their aliquot parts. l*hRe of' them are ^ 51^ 
4iNl There are only 7 others that are kaowa at present What are 
^bole i:Ambeni 1 Such as represeat an ^tire thing, 4, 6. What are 
Obttraet- UG^iibers 1 I'hose that relate only to ntrnterical raloe, as 7 is 
in the number sn^ea. What are concrete numbers t They are flguMS 
which Maadibr tbt stm or avmber of ptrsoos, heaits,or things sj^ea 
iff, &irt an examj^let 6 men; 3 oxea; 8 trees. What are broken 
numbersi Those taat represent less than the whole. Kaaie themi 
Half ji third, cae-AfVh, &c. 

8. What is tUc firat place la aimieretion oaHod ? Unita The 
sseond 1 Third 1 Fourth 1 How are figures to be rained 1 Accord* 
lag to their distance from the place of units. Can sach Yalne arise by 




giiras names to figures, 
^kty read theai. Illustrate ii by^aa oxaaiplsl Do eiphere prefixed to 
f wkifk number ifiect the ralue 1 They do apt Ought any whole 
number to begin with a cipher 7 He Wliyl Bow many words are 

Remorht ^When you Can read, aauMpate, and write numbers, you then 
vdwstaad Numeratioo and Notatioa. Tbe next atcp is Additioa, which Ii 
|Mt^ag,auoi)Mni or ouantities tMether to find their total sum. 

w|ai is ttofatioB r Writing fiaures for wonfa At which hand do foa 
fcaKih IOa#i«e fiKUresit Right Weao example! When I pot down oetM 

liatt<hta» l re fep fre » I jthsawiitsbtf o^pwtanambtre'hi figures (H7.)» \ : 



I 



aVESTIONS ON MVllE&ATIQir* SO 

AcreiiMd in Bnmeratioii t Thirty-fiTe. Nanw theml Oa«, two, thrtt, 
fbur, fivt, Ac. to twenty ; tlM& twcBtvy ibitty, fofty, &ftj, sixty, Ac. to one 
himdred ; then tkousaaid, million, nllion, trillion, qauriUioAy qnintii- 
lion, sextillion. 

4. In what proportion do nnmbers increase from init's place towards 
the left hand 1 In ten fold proporticm. Whjr is the Numeration Tahle 
made to consist of twdtte places of figurea rather than any other 1 B^ 
cause they make 4 <ve» periods. What is meant by a penod 1 A nnn- 
ber expressed by three ngures, of which the rieht hand 0me signifies tb 
many untl% the second flo many tens, the third, so unayhnnarejls, 4e. 
Why are three figures called a period 1 Because, if the number be in- 
creased above three places, there is stiB the same periodical return of 
Talue ; ererr third figure to the left will always be MmdndSf if erer so 
fiir extendea. < • ( 

6. How many methods of numeration are there 1 Two. the E&i;[tish 
and French. In what do they differ 7 The English diTide the periods 
into six fignies ^the Prench into three. Which oMthod is practiced 1 
The French. Why 1 Because it vJ^MCh conTcnient andf eammaa. 
Qire au exampie of both methods I Whit is meant by the M^dix of n 
system t The number by which we reckon. What it the radix of thn 
decimal notation 1 Ans. Ten. 

3* 
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, CHAPTER I. 
^ 1. Tuc .first primary pnnci;de in Aritkiretie is 



J >j ADDITION. 

It is the metho^ of putting together two or more ftumbcrs in 
brde? to finJihe yi'hble amount, or total sum of sereral number^t^ 
This rule may have a (aw or many given aumbera, which are 
to beobrought into one sum of a tike denomination. Addijioii i? 
•f one denomination, when the numbers are all Dollars, Cents, 
Mills, Acres or Yards. 

Ex. Add 1112342313835 rand 83543516451442 together. 

OPERATION. EXPLANATION. ' 

11123423138351 To find the answer or amount of the 
83543516451442 numbers here given to be added. 

94666939589793 

Rule. — Begin at figure 2, the unit column, and say, 2 and 1 are 
3, which set down directly under 2; proceed to the next column ; 
say, 4 and 5 are 9, {9*) ; then go to the next, and say, 4 and 3 are 
. 7, (7) ; then go to the next, say, 1 and 8 are 9, (9) ; then go on to the 
next column, say, 5 and 3 are 8. which set down directlr under the 
column added ; for this must always be done. Finish the opera- 
tion as commenced. 

The operation as now performed is finding the sum of several 
numbers. 

Or3. Always begin to add at ibe foot of the column on the right 
hand, and proceed to the left, till ull the columns are added. 

Exercises for the Slate. 

1. 2. 

872352842322 1 8 4326543 1 287654 

II 6437 1 3654371 31721558711244 

98878997886589 74986989998898 

3. 4. 

12322341321 153 712123712368 

34254125437612 I 2783627431 O f 

46576466758765 839959986678 



• The figiires inclwled in the ( ) iiiHst be Mt down in the opemtion. 
t A 18 not mentioned It) adding. 
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6. 
231578235 
623301210 
12411012 4 

978989569 



6. 
0321251212622 
71 3210! 12U.C1 

7453352333723 



ry Questions to be answered ^y the pupils in classes. 

What is the first rule in Arithmetic? Addition. How are the fig*3«3 

I»]aced as to Tidue 7 Units first ; tens next ; hundreds next $ and so on tomil- 
ions. How many coliupns of figures may there be in an addition anm? 
F^m two to any number possibla, - > 

How are figtires in Addition generally placed 1 ^<> above the other in 
columps. Does it make any maieriaUdinarsnceriivdietherthe sreater or lesser 
figores be placed first or last? .It^oes not; befOausjB 7 and d-are 1&-HM) aie 
9 and^T. At'wlii'ch hand do you begin to add? On the right, at the foot of 
the column. Why ? Because units must first be added. . • 

^ 2. In the fofegoixig examples''(4l)' no single column 
amounted' to more than nine : but in this ^, the piinciple of 
carrying for few, will he iiltroduced and explained. 

EXPLANATION. 

To find the 8um total of the numbers here 
given to be added. " 



EXAMPLE. 

38976482 
91214509 



•130190991 

Rule. — Begin at the unit figure 9, ai^ say, 9 ^n^Aiire 11 ; set down 
I : one to carry, which added to 8 make 9, set dowir9 under 0: none 
to carry ; then say, 5aiid 4 are 9, (9) ; none to carry ; then say, 4 and 
6 are 10, (0) : 1 to carry, which added to 1 make 2 and 7 are 9, (9) : 
none to carr/; now say, 2 s^nd &, make 11, U): 1 to farry. which 
added to 1 make 2, and 8 are 10, (0): 1 to carry, which added- to 9 
make 10, and 3 are 13, which set down. The operatioQ is now 
performed. 

OB'S. The adding of one to the next colamn, \yhen the figures 
amount to over 9, (aB in. the foregoing example) is carry mg one for 
every ten. 

Note. The abov€ operation and its, explanation TirtUally IHastrates 
the whole principle of Addition. 

Exerciser for the ^Haie. 



1. 
456789134523 
614121715497 

1070910850020 

4. 
93453281561 
12315728-288 
27234213242 

133003223041 



2. 
486734251821 
83716173729^ 

1323895989119 

' • 5. •' ^• 
5873582733425 
6724329? 14780 
1372182348278 

13970094796483 



87683452183 
4f^21ij:45621 

133004697804 . 

6. 
97384384078 
78476975612 
571943675% 

233055728188 i) 



W3r Quesjii^a to be answered hj the yiipila in eUnea.. 

Bow many are 5 and 3 1 Eight. Why ? Becairse the figure/ve (6) i 



* 80t»d0wa the whaWimoant of the latt column on the lehhtnd. 



, 3S ABITSHXriC. 

M% nnitfl m onei, [11111] tnd three (3) for Ihtwe imift or oiMt, [111]; whieh 
MDught into 4Mi« ram it equal to eight ones, [lUlUU] written tBu& 8. 

When a oohinui of figures amount to 9 or « lest smti, what figure must be 
aeC down 7 That figare. How many to cany U tfie Aezt column 7 Kone. 
Whjr 7 For the column doea not amount to any fena. It takes ten once or 
onita to moke one 10. Suppose a column, when added amounts to 12; what 
roust be aet down 7 2. vV hy t Because there are two unit4 and owe ten in 
12. How many muat be canied or added to the Jirti figure of the next 
edumnl 1. Why 7 Because the one stands in tens' place, and must lie 
fecafad ia that denomination i 'ten in units' place make ohi in tens' place ; 
ied ten tena make oimui the phu» of hundreds. 

How many units and tena m 16 integers? Six units and one tea. Why ? 
Because 6 occupies the first place in numeration. And because the 1 stands 
In tens' place, or the aecoiMT plaee of numericad notation. 

Why do yoQ carry om Ibr every rcir 7 Because numbers increase in a ten* 
fold proportiota ; and beeauae 10^ in an Inferior column, is just equal to mu 
ta a auparior- column. 

f 3. Let the pupil proceed to tlie performance of the follow* 
itig operations. The dnswets are |?iven in the Keyf which 
<Higfht not to be consulted by the pupil till an answer shall have 
be^ obtained. 

1. 2. 3. 

46797654 43786524 89756898 

97383637 98372857 93598637 

43654219 63724365 14637481 

3741«d74 74285231 72343332 

■ <"< II II I I ■■ .W «■ I !■ ■ I II — 

j^ The p^pii may write down in figaret the following sums, and 
fflul their amount. 

1. Add Four thousand three hundred fifty-four — Two hun- 
dred sixty-three— Nine hundred twenty-one, and sixty-eight, 
together. Am. Five thousand six hundred and six. 

2. Find the amount of Nine hundred twenty-«ix — Six thou- 
sand four hundred sixty-three ; and One hundred sixty-nine. 
Aim. Seven thousand ^\t hundred fifty-eight. 

3. How do you Mt down and add eleven thousand, eleven 
hundred, eleven ? Aiif. 12111 

4. How do you write fourteen thousand, fourteen hundred, 
fourteen, and add it ? utiu. 15414 

DEFINITION OF TERMS IN ADDITION. 

A definition is an explanation of what is meant hy atoy word 
or phrase. 

k is etsentuU to a complete definition, that it perfectly dia 
tMguishes the thing defined from every thing else* 

Addition, the hanging of numbers or quantities together ti» 
find their amount. 

Amount, the sum tiotal of two or me«#imm1>ert, bitmght ime 



Annoer, thewm total of wimb^ra. tba Timlt of tti epentioa. 



ADDtTtOK 



Jtt 



Carry, this adding of one denomination to another aceordiay 
to its ratio. 

Colwnn, a perpendiculat line of figures. A line is the dit* 
tBDce between two points, and has length only. • 

Row, a number of figures ranged in a right line. 

Figure, the representation of one or more units. 

Vnii, the least v^hole number. 

tfumber^ ona or more, unita 

Adding^ the act of putting numbers together. 

The Ruiet for performing aperations in Addition may lit 
given thus : \ 

1. Begin at the jight hamt column, and add together^ 
upward, all the figures in it, and place the amount, if less thaft 
ten, under that column. 

2. If the amount be just ten, place a cipher there, and carrj 
•ne to the next left hand column. 

3. if more than ten, or two or more even tens, set down all 
there is over, and carry one for each even ten to the next left 
hand column. 

4. Proceed in this way through all the column js;^ and gel 
down the full amount under the left hand column. 

^ 4. The design of the following examples is to discover 
whether the pupil has been thorough in the solutions of previous 
questions^ and to prevent hhn from transcribing the answers* 

Find the i^um of these two numbers, tnz: 



873687. 
243787 
S79634 

1997103 
total amount, . 



475837 

and 632868 

€78371 

1787076. Now add their sum into 

( 1997108 
operation; < 1787076 






In like manner perform, the following 

EXAMPLES. 



^ 3784184 Amw^ 



1. 
22321 
41332 
12123 
13220 



2. 

23432 
42212 
13124 
21101 



Ami. of^^u l^4ind 2. 18886^ 

.6. ' 6. 

321586 643214 

984564 679846 

876912 487532 



. 3. 4. 

110331 222311 

22421!^ 131232 

J03123 101221 

. 220320 234031 

Ami. it/N0S, 3, ana 4. 134678L 



7. 
943587 
846597 
756498 



8, 
898989 
999874 
487563 



SM.ofNQS.b,0»A^. 3693654., AmLof N0S.\andQ. 4933108. 



M 
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9. 
48642 
494;^! 

38764 



10. 

37512 
48623 



11. 
745213 
656329 
167432 



12. 

376529 
487632 
474621 



Jmf, oj yo;=. 9, and 10. '^ioJJOT. 
13. 
84317427 
73827241 
2-^747287 
21874881 
34782838 



AnU. of iVtfs. 11, and VX 290775^ 



14. 
78481887 
87321874 
33872337 

81347^24 
23185933 



15. 
13287342 
38127438 
85323471 
23218137 
13487312 



Amt. of Nor. 13, 14, a?^ 15 718202729. 
^5' A Rule showing how to add by tens. 

1. First, add the figures till th^y amount to ten or over, but 
IMK to 20 — then place a dot. 

2. Add all that is over ten to the next figure, till the wholo 
column is added, then set down at the foot of the column all 
that is over even Tens. 

Lastly, count the dots, calling eac^ a unit— carry the amount 
to the next column ; so proceed tiU all the columns are added. 

BXAHPtB. 

76.4. ExPLANAiioN. — Say, 9 and 3 are 12 — ^put a . oppo* 
.44 7 siite three [3.] , then say2.2 and 7 are 9, and 6 are IS 
38.7. - - - 

.73 6. 

49.7 

39.2 

.47.3. 

38 2 

' .79.6. 

^6.7 

• «86.3« 

.73 9 

6843 
^ Let the learner perfotm the following examples, and apply tte 
tei MM above. 



— place a . opposite six, [6.] as before ; then add the 
5 to 2, which make 7, and 3 are 10-^here place a . 
[3.] ; now say, 8 and 7 are 9, and 6 are 15 — ^here 
place a . [6.] ; and add the 5 to 7, which make 12 — 
place a . opposite seven, [7.]; then add the 2 to 7, 
which makis 9, and 4 make 13 — ^place a . opposit* 
four [4.] 
In like manner perform the remaining columns. 



84317427 
73827241 
23747287 
218748ai 
34782838 
28834713 
48327232 
75323831 
83422134 

474457584 



78481387 
87321874 
33872337 
81347824 
23185933 
93821738 

13404di3 

38748381 
21314819 

471579106 



13287342 
38127438 
85323471 
23218137 
13487312 
87411841 
2278348lf 
81234871 
31837482 

396711381 



t.' 



ADDITION. 






Examples iiicluding evety principle in addihg. 






1. 
7474221 
1112126 
1^11651 

9797998 



jiu^i 



5. 
51221 
95331 
78241 
86^32 
98611 
89764 



2. 
978467 
989678 

XO • • • • 

13.; 

.^ 15^ 

1968145 

81541 
9896S 
86532 
99654 
98743 



•3.,', • '4/;*" 

.87.8 f(. 7.1 8.7.9.6 4 

.9 8 9.5.6,7 8,6.7.\8,9,/ 

3 5.6.79^4.-1 ; 5 7. 6. 5 3 ; 

43 2 9.8 €. .. roYV& 



26'6 8 3 1 8' '2'4 2 11 






2ia 2 40 6 



'J 









8. 



;^ Y.a5^32 
765432. 

^ ^65432^ 
7654fe32 



" :4r6981. 

;;000QOQ 



500000 

9. 
lOlOlOlOl 
102030202 
402010201 
201020301 
1 01010103 

907080908 

13. 

176142 

274 

4 

471472 

469 



465433 



v/. 



3061728 • 

.4*. , 'J :. .' 
•^-.tl.'-' 

*2!437 

2080503.; ^;:V32i 

7010fi02 . . J ] li2 



:iOw 
10204O3 



648361 



308010t 
1070201 

14211810 

14. 

1456172 

2131 

231 

12 

1176621 

2635167 



2fl 
- 1 



22892 

15. 
6 
22 
313 
4471 
58567 

213577 



768821 

oooopo. 

l^408K)2 

1?. 

Bt 

', ,J23 

' 1274 

13218 

6^4321 

669003 

16 

2138741 

1326 

212 

17 

1 

2140297 



THEORETICAL PRINCIPLES. 

1. Any given number may be increased by putting another 
Aomber to it, which operation is called Addition. To find the 
sum of two or more numbers is also Addition, The numbers pro- 
posed to be added, are supposed to be the several parts which maka 
up a sum ; ana their total t/ie whole; Proving that the whole is 
equal tQ all its parts. 

2. Units of one order must stand under each other ; — ^nnits must 
lint be added, then tens, then hundieds, d^c. that we may sava 
figures, and carry on the combination as we go from one order tQ 



15 AAtTHMKTtC. 

pother* We set down units of oae columa, aiid cany, the tens t9 
ithe next. 9he whole amount b written down, at the iakt column, 
for, there is no order to which it can be added. Ten units of oom 
order, make 9ne tan of the G^ext higher ; therefore we ces^rv^e the 
tens ot a higher order, )|nd add them to a like |ienoQirn'fLti6h,i which 
h carrying one for everf ten, 

^4 Ciptiers are noi meaiioned' in addinz, tiiiey neither' increase 
oor^ lessen tt^ value i>f:figones! they; p^spi^ no value wh^ thef 
form j\h eniire.G»lumtt,~}ind |httif;i^mount is a cipher. When orders 
of units,. &c. are wanting in any colum^.'tna figures that stand 
above^or below of the same order, are addec^ in with those of a like 
denomination. When the amooat of a cphlmn exceeds 9, the whole 
amount may be written down, i£ the nem be comprised entirely of 
ciphers. » . 

aUESTI^NS ON ADDITION. 

1. How may a number be increased t How is the am^tmief several 
^ambers found 1 Does this increase the pu^n^bers adde^f :^; No, the 
answer :jbo«rs.Uie whole, wount in one siim. .The whole is^equal to 
all its partii/ hbw c^ tlm*TO ph>ved 1 What is Additidn 1 [ What are 
(jbe terms iisedUn addition) DeAneeach of Chemf Yfhsx'i's a definititrnf 
What isiesseigiiiEii to on^l l#SN%afi4iMr, iss neertiical Principles and- 
13.] mj •• ;. 'i <■;" I : r 

2. What is tHe first step ih Addition t Why should units stand uadef- 
vnits, &eij( 'Wi3i|r first addedll What b tet-aown under each colnmni 
A. lis own value. What is carried to the next 1 A. The units of the 
next order. | What is thi;ti operation called 1 Why is this. done 1 How 
do youjpeirform an operation in AddfUon 1 ISee /i^u^„ f ^.1 < ; i < < . 

3. What is the reason, ^t ciphers are not mentioned in auding ^ 
Whut'isihe amount of ii eolumn of cij^heVs 1 When can the whole 
tmou4t;pCa column be .set down t ' Whea « orders of uniui, &c are 
((iniiued lin seme columnsL how are Hm t^mtm added 1 \St€ JSkivrUiaU 
PrincMU, UMft 1 6, p. 3$ij 



I J' 



^ ' 



.1 . 



ii.; . : 



I 



\ ; ^ > 



t .u 



•^'cfK'iij. 



I 
• > 



1 



, Jiff ^ri 



'fit ' V ., I •• •/ . . , ,; ' .1 I J • 



MrujuTIPLICATlC^. 38^ 

CHAPTER 11. 

4 A. When a number is to be added to itself several time% it 
JttA/ l»e quickly done by a shorter Rule,: called 

MULTIPLICATION. 

It repeats a. Qum^er qf like terms as many times as the othoE 

S*TQn i>«mber contains a lUaitl Id thiS'.nile there are two num« 
ira- given or impliedi to iind- a third.: The number to be re* 

fealediior adde.l to itself, is generally greater than the number 
of times it « repeated. Wbep performing kn operjttion, th^ 
krg^r ntimber fs placed first, the smaller directly undef it. Tha 
flitmber to be reptattjd or added to its<?If is the number that is Mul«' 
liplied. , The number that repeats or ad(is ;the other to itselfi it 
the number multiplied by. The sum made by mukiplying ii 
4ie answer. 

Multiply 3432432 by 2. 

QPERITION. -EXPLAXATION^ 

^343.:i432 To find the answer or product 

i 2 here given to bd multiplied, 

RutE. — Be^in by saying. ^ times 2 ^re 4, which set down 
iirectly under 2, [the, figute multiplied]: then go to the n^xt, say, 
i times>3 are 6, which set down, again, say, 2 tira#s 4 are 8, which- 
^et down : then say, asrain, 2 times 2 are 4, which set down: again, 
t times 3 are 6, wbicli set dawD : then again, 2 times 4 are 8^ 
which set djwa: lastly, say, 2 times 3 are 6, which set down as 
l»efore. The operation, noiV performed, is taultiplyiog one numbtt 
'Vf anothejri;aii4 is mulopliciti<HA. 

E3(:er6ises for the Slate* 

824323 . 2^23223, 121212121 3213213 212121212 
' .; ■■. 2. . .- 3 4 3 4 

648646 6969069 484848484 9639639 848484848; 

■; ;6,. ..::;.' 7. S. ^ ' 9. 

24342 231231 123412 121212 

„ . . 2 . ,- 3 2 4^ 

,, 4^84 : .: ^93i693 . 246824.: 484848. 

I 

^ 7. .In the previous ^ihe learner formed an idea of wlutt 
aaltipli^ion is ; but not^of cofrryiji^^ The prin^ple ;i^ill j^w 
%e iatrdduced and explained. ' ^ 

: ^ 4 
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OPERATION. 

345648^42 
3 



EXPLANATION. 

To perform the given operation. 



Rri.E.— Begin by saying, 3 times 2 are 6: none to carry; then 
say, 3 times 4 are 12, set dowQ ^: 1 to carry to ttie next product. 
Again, say, 3 times 3 are 9, and 1 to carry from 12 make 10, ls$e 
the inverted comma in the Multiplication Table;'] set down 0; 
then say, 3 times 8 are > 24, and 1 to carry from 10 make 25, (6): 
2 to carry to the next. Again, say, 3 times 4 are 12, land 2 to cany 
from 25, make 14. (4) ; 1 to carry : then sav, 3 times H are 18, 1 to 
carry from 14 mase 19. (9); 1 to carry. Again, 3 tifi^ea 5 are 1& 
1 to carry from 19 maxe 16, (6); 1 *o carry: then say, 3 times 4 
are 12, and I to /^arry from 16 make 13, (3) ; 1 to carry — Isistly. say, 
8 times 3 are 9, 1 to carry from 13 make 10, which set down, oeinx 
tlie whole amount. The above operation is carrying for 10 in mvS- 
tiplication, as in Addition. 



1. 
7689754 
4 



Exercises for the Slate. 

2. 3. 

6896785 7879786 

5 6 



4.' 
8978987 
7 



30759016 34483925 47278716 62852909 



5. 

8989898 
8 

71919184 



6. 
9999999 
9 

89990991 



9. 10. 
234374382 87654734 
7 8 



7. 
6987434 
3 

20962302 

11. 
8765437978 
9 



8. 
8698675 
4 

34794700 

12. 
453728321 
5 



1640620674 701237872 78888941802 2268641605 

r^ (Questions to be answered by the pupils in classes. . 

What is meant by multiplying a number 7 it is saying^, It time's 4 are 8, S 
times 3 are 9, 4 times 4 are 16, £c. 5 times 8 are how many?' 40. What 
must be set down? 0. How many to carry to the next product ? 4. Why t 
Because there are four tens in forty. 9 times 7 are how many i Set down 
whatl Carry how many to the nextl 8 times 3 are how many 1 Set down 
what ? Carry how many to the next 7 7 times 2' are how many 7 Set dowr 
what 7 Carry how many to the neit 7 ' - 

Obs. The answers to the following examples are found in 
the Key, which let the pupil examine afteir he shall have per- 
formed each operation. 

1. 2. 3. • '4, 5. 64 . 

•'^«7«9« 67985 3678d 47867 ' 46789 86789 
7 9 8 6 6 7 



MULTIPLICATION*. 
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DEFINITION OF TERMS IN MULTIPLICATION. 

Multipliccetion, is adding a given number to itself, as many 
times as there are units in the repeating number. They are 
called the Multiplicand, which is the number to be repeated. 
The Mtdtiplier, which shows how many times^ the multiplicand 
is to be repeated or added to itself ; and are called Factors. 

Product, the eimoiiht of the Multiplicand, repealed a given 
number of times. 

Multiply, the act of repeating a number ; or the adding of a 
like sum to itself to find the result. 

ILLVSTKATION. 

Multiply 7261 Multiplicand. Qbs. 72C1 is the Multiplicand; 

By_ 7 Multiplier. 7 the Multiplier ; 50827 the Pro- 

60827 Product. duct; and 72G1 and 7 are the Fac- 
tors, or producers of 50327. The Multiplicind is first written 
down : then the Multiplier, and the resuit of multiplying is the 
Product. 

Multiply 327 by 3, by 4 ; and bring their products into one 
earn total. 

OPERATION. 

327 327 981 First Product, 
3 4 1308 Second Pro. 

961 . 1308 2289 Sum Total. 

ICS^ In like manner perform the following Examples. 

Multiply 4723 by 5 ; 6. Sum Total. 51953 

3634 by 7; 8. Sum Total. 54510 

7349 by 3; 4. Sum Total. 51443 

8734 by 7 ; 3. Sum Total. 87340 

87341 by 7; 3. Sum Total. S73il0 

3625 by 4 ; 6. Sum Total. 36250 

6381 by 9; 4. Sun Total. 82953 

^ 8. When the multiplier consists of more figures than one. 

Rule '.—Multiply the first figure of the multiplicand by each 
figure in the multiplier, separately. ' Then take the second, 
and proceed. US with the first; so continue to do with the others, 
(if any,) — but always place the first figure of the product di- 
rectly under the figure you muhiply by. There will be in 
such operations two or more lines of figures, which add together, 
and their sum will be the answer or product required. 



40^ ARITHMETIC. 

Ex. MulU 3723472 by 12 Mult. 32472321 by 13% 

OPERATIONS. 

■ fc 

3723472 32472321 

12 132 



7 44>.44 64044642 

372347 2 97416963 

41^664 3^472321 

4286346372 

Exercises far the SlaU. 

1. * 2. 3. 

4732337623 3872138 83721383 
13 35 24 



6152103^099 135524830 200Jol3ij2 

t^ Questions to be answered by the pupila in clasees. 

How is any number of figures muitipliea by a single figure ? R^>eat each 
Agture in the multiplicand by the figure oi tbe multiplie . How, by more than 
§ne figure 1 Rt^peat tbe multiplicand aa many timed as there are units in the 
multiplier. Multiply 42 by 3. Hon many 6gure8 in the multiplicand, multi- 
plier, product? Multiply 21 by 13. How many tigujres in the multiplier'} Hbw 
many lines of figurea to be added to obtain the product? Aim. Two. If by 
three figures, how many? If by four? Five? Six? &c. 

^ 9. When there is a cipher or ciphers intermixed with thft 
gigriificant figures. 

Rule : — Set down whole numbers in the place of a ciphei; 
tad not carry to the next product. 

Note 1. When there is but one cipher, set down whols 
numbers. 

Note 2. When there are ttoo or more ciphers, set dow& 
ivkole numbers under the^rs^ cipher ; then say is 0, &c. 

Note 3. When there is a cipher or ciphers, and none to 
wrry, set down a cipher or ciphei:s in the product. 

Ex. Mult. 607807064 by 2 Mult. 907640308 by 7 

^' OPSBATIONS* 

607807064 907640308 

2 7 



1215614128 6353482156 

Note 2. Ex. Mult. 7()086003 by 6 Mult. 7005009 by 6 

OPERATIONS* 

70086003 7005009 

6 5 

42051601b 35025045 



/ 
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ttmm Z. Ex. MislL &I30S02102 by 3 M«k. 4MiiOM04 

OfXftATIOHS, 

I020d0216ft 4003002004 
3 2 

'3060000800 8006004008 

Exifcite9for th§ SUU. 

I. 

.70208807 

-4 8 



CJ 



I (9 



2. 
30708236 
38 



3. 
8073083 
523 



632 



1660456 

4. 

80091009 
79 



\ 



27189711 

7. 
230203021 
12 

2762436252 



llo6912968 

5* 

700613008 
68 

47641664544 

8. 
302030212 
212 



4222222409 

6. 
40057 
567 

2274453528068 

9. 

40302031 
313 




64030404944 1 261 4535703 



Cy Qncs^ti9 to b« antwered by, the pupila in dasBea. 

Whaf mtai be done when there are cipbera in the nfiultiplicand 1 Set dotm 
the whole prioduct figuie, and not ^^ury to the neit product When there iB 
hot one cipher wha' dol See Note 1. When two or more? See Note 2. 
What doea the 3d Note aay ? Mult. 102 bf Z, Mult. t05 bf 6. Molt. TXm 

(10. When tliere is a cipher or ciphers intermixed with 
the figures in the muhipUer. 

Rvi,K.:<— Multiply by the Mgnifieant fiffures only. Omit the 
ciphers ; and for everv cipher remave the figure of the multi- 
^ler one pkce toiYurda the left hand. Place the first figure of 
m»h jKrodnct directly under its multiplier. 

. Milk 472381 27 by 300 1 Mult. 382789 by 20403 

OPERATIONS. 

382789 

47238127 20403 

3001 



1148367 
1531156 

765578 



47238127 
1417H3d) 

usmmst 

I. 2. 3. 

, .387628 1174683 473172 

' ' 1??? ' 3f0203 30608 

i00T4»i i|31^$5d649 1448.^8485^^ 



I i« 



/> 
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rjr OnMliou to bij answered by the pupils in clBsses. 

What must be done wlien there are ciphers in tke multiplier! Omit t]^|ii 
and put the first figure after the cipher, one place back towai)ds the left htfod. 
Mult. 121 by. 102. How many lines twuI there b^ to a^i togethet to 
show the whole product? Tho. If by 1002, how manyl Two. Whj;1 
Because the ciphers are omitted. ^ 

^11. When thfi^e is a cipher or ciphers both in the molti-^ 
piicand and multipler. 

Rule : — Proceed as directed in § 9 and 10, relative to ciphers 
inthe multiplicand and multiplier. Set first -^gtire of the pro- 
duct directly under the multiplying .igure — add up the products 
and it will produce the correct answer. 

Ex. Mult. 7030217 by 2603 Mult. 807906 by 3057 

OPERATIONS. 

: 7030217 ., I 807905 
2603 3057 

. 21090651 '.. 5G55342 - 
48181302 4039530 

14Q60434 2423718 

1 829965485 1 2469768642 
Exercises for. the SlaU. 
''^i. ' 2. 3. 
9807906 ' 306709 670809 
^035 40809 ■ 901 7 

88614430710 125164S7581 60^8684753. 

f^ CtueiBtions to b^ JEinswered by the pupils in classes. 

When ciphers are in both the multipUcafvl a.i>d mult>i^lie;7 Sht d6wm 
whole numbers for the cipher^ in the mtntiplicand, and omit fhe.dpher or ci- 
phers in the multiplier. Give an example! Mult. 407 by 103. Malt. 103 by tOS. 

^12. Wken a cipher or ciphers iterminate the multiplier. 

Rulb': — Omit the cipher or ciphers and perform the opem- 
tion by the figures only ; then bring the cipher or ciphers aowyi 
and join it or them to the product, on the right hand. Bviw 
the significant figures of the multiplier out perpendicular wit& 
those of the multiplicand^ 

Ex. Mult. 723284 by 320. Mult. 23697 by 7S00. 

OPERATIONS. . 

723284 23697 

320 . 7300 

1446566 71091 

2169852 165879 

231350880 ^ . ^. 1729^8100 
Exercises forihs Slate. 

7475683 -367812-0 43679 
35200 18700 826010 

263144041600 6878084400 36078854900 
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duestKNis to be answered by t^e papQs in classes, 
ihippoee it were rrquired to mattiply a number by 20, or 300, how rmm ihb 
^ures be placed? The figuies ought to stand directlyunder the muttiplicand ; 
nit usiner the ciohers ard join them to the product vf the significant figunaw 
!a!t 14 by 20. Mult 15 by '30. How many figures must there be joined to 
• product ? One. If by 20O bow awny ?< |f by 4000 how many 7 

^ Id* When a cipher or ciphers terminate, the roultipli- 
ind. 

Rule : — Multiply the si^ificam figures together ; then join 
I the product as many cipneys as arc a^exed to the mqltipli- 
ind. 

Ex. Mult. 8743Z1820 by 32. MulW 7897652000 by 72. 

OPJ^RATIONS. 

874371820 7897652000 

32 72 

ll^6i46\}4> 15795304 

. woQ 11546 55283564 



27979898240 568630J44000 . . 

Exercises for the Slate,, 

1. ' 2. 3. 

78347300 87694ioO(> 3876740000 

42 75 123 



3290586600 65770575000 476839020000 

rV^ Qaesdons t> be answered by the pupils in classes. 

When ciphers termibata the multiplicand, what is done with theral Join 
bem tb the total product ; after using tlie figureis in the multiplier. Give an 
nmirfel Mult. 410 by 13. Mult. 6100 by 81. 

$14. When ciphers terminate both the multiplicand and 
Qultiplier. 

RvLE :— Perfonn the work only with the significant fibres, 
ken find the number of ciphers both iii the multiplicand and 
ftultiph'er, and join them to the product. 

Ex. Mult. 78824000 by 3600. Mult. 743S00Q. by 2600. 

OPERATIONS. 

7ZSU0J0 7438000 

.3600 2600 

i42944 4462C ^ 

221472 14876 



265766400000 19338800000 

Exerci»t$fDf ik4 Sl^u 

1. 2. a. 

7S98000 38273000 ' 3893262000 
48200 73200 S3 1000 



Udseeauoooo 28oii53^iodoo 2067322122000000 
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Clnestiisiii to 1m tniwind br the |Mi|nlf ia eUi 

When ciphers tenninate both the tnultipuCftnd and maltip]ie^ wlimt «t|J 
done 7 JMiltibly by the figuret» and annex the same nuBibef of ciphera t: I 
product that there are jft both the factor*. Qiva an esaiapial Xlalt, 41l| 
m )fiilt.3iab]r€0. ] 

^ 1 &* Hov to mukipljr any aunAetf hj i(K 100* KM 
10000, &c. 

RuLB : — Annex the eipkers of the muJtiplier lo tlie fisfureii^ 
the muUipUctHid, uod the work is perfonneii. 

Ex. Mult. 578 by 10 ; 347 by 100 ; 879 by 1000 ; 97&IJ 
10000; 762 by 100000. 

OriKATIOMS. 

5780 ; 34700 ; 879000 ; 9760000 ; 765200000. 

Ezereisu for the Slate* 
7856 by 10. 8763 by 100. 7623 by 1000. 8793 by lOOOlK 

K era There are a km mefW eontraetfena ia maltiplxlftff, whieh eaanoc be fffwa 1 
eri^ place, for tbejr iaclude the nilea of SuhtrtHon and Diviai9n. There are li 
auoT infenknia cootracCiuiM fiven bj several arithmeCiciaiis, rach a« muH^pfyiof hf\ 
la 19 ; lot lo tl9; 111 to 1 111, aod by 66, 777, Ac.-^but the •nelhoda are more intrkri 
aad puaaliof than uaefiil, th<*f are therenare oin.ited. 

h.B. Aa it reapects eompMtfa nwmftara, thej are eonflned to but a few iramM 
aad besidea tbia, op pefaon ever iaqoirea iHiat the eompoalie munber of a aom ia, wM 
be wishes to tLna »he amount of anj artiele or commooitf at a f iv«>n price par jaid I 
baahel ; t!ieae/acfa preclude ttie neceaaity of«Xiiinplea or coinpoaite munbcna. 

f^ dueations to be anawered by the ptipila ic claaeea. 
Multipiy 231 by 2. What case is it 1' where Ibere ie none to j;arry t and i 
ibma' " * ' 
caae 

Ofie fitfuioer ______ ^ ^ ^ _^_- - 

^^t I Where there must be 'an addition of products. < Malt. lOOHthv 3r. Wbt 
'caae is it 1 Of ciphers in the moltiplicand. Mult. 1413 by I003L What esMij 
this? Where ciphers are intermixed with figtiret in the multipi:er.- Matt. 401 
by 103. What case is this? Where ciphers are intermixed in both muIripfieaHi 
and muhipyer. Mult. 187 by 200. What case is iti Of ciphers temmiati]^ 
the multiplier. Mutt. 780 by 20. What case is this? Where ciphers terau 
mate both factors. Mult. 4700 by 3. What case ? Of ciphers terminating- lb 
rattltipltcand. Mult. 81 by 10. What caiel Where aLnezM^ a-ofpheiwil 
perform the operation. 

A General Rule for multiplying any number of Figures. 

Multiply each figure of the multiplier into each figure of |^ 
mukiplicafid separately, takinf ^re when nraltif lyin^ bviHiiti 
to make the first figure of the result $tand in the units' place; 
and when multiplying by tens, to make th^ iSrst fii^re stand n 
the tens* place; and when multiplying by hun(|red8, to maki 
the first fiffure stand in the hundreds* jdace^ Ac «j^ then adJ 
the severu products together. 

Examplea involving the principles of the Ibregoir.g Rvlks. 

Obs. The fellowing examples are intended to diseoYtf 
whether the pupil undentaads Jtwry pait-of MultiplicaiMm n 
perfection* 

MttlU ^18191 by 3 . AMi^m^^eZ 

S9876by6 AHkM&^IM 

' •lit the tteriicr ask the pupil iriMt liMeli bsviraa ineiMh 
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Mttlt 333333 by 77 
837819 \fy 10 

3471 by 666 
479618 by 100 
121800 by 8100 
2141732 by 3200 
121700 by 121 
138172 by 1000 
4031041 by 2503 

40002 by 6 
1080206 by 7 

L37241 by 40201 
1000004 by 6 
7000005 by 9 
7901375 by 80000 
2040302 by 2 

12318 by 7004 
5476208 by 3942 
380674 by 45007 
80970 by 4 
10709 by 36 
21700 by 27 
360500 by 6 



Ant. 25666641 
Am. 3278190 
^iu. 2311686 
Am. 47961800 
Am. 986580000 
Am. 6853542400 
Am. 14725700 
Am. 13817200d 
Am. 10089695623 
Am. 240012 
Am. 7561442 
Jim. 5517225441 
Am. 6036024 
Am. 63000045 
Am* 237041250000 
Am. 4080604 
Am. 86275272 
Am. 2158721 1936 
.23884044718 
Am. 323880 
Am. 385524 
Am.SS5Q00 
Am. 2163000 
27680709 by 40700609 jlnt. 1126621713851781 
IMM(»0201 by 102030405 iliu. 51426405540261403 

THBORETICAL PRINCIPLES. 
!• Any rf iren number may be easily added to iteelf a givcii 
of times, by repeatinip that Bvniber aa iMay tinea as tbtft 
jiaits in tbe Kpeatiag anmber, wliidi opefatioB is called MM^ 
The adding, of the aame numhar to itaelf a eertttfi 
kber of times^«ia MuUifiUeaJtMn. 
2 IThe number to be repeated is generally the larger of tbe two 
m naahers, and is plaoed first in tbe operation, called tbe AM- 
ujLfidy yet this is immaterial, for the result will be the ^me. in 
it ease. The number which shows how manv times the otber 
iber is repeated, is called the tmuUipfier^ ana is placed below 
fHiUtipUcand, The sum produced by the repetition of tha 
kiplieand, is the result «f the operation, and^calied the pro duH * 
%t two numbers, which are prodtMem of the product, are eaUad 



3. We begin to multiply at octts' place, eicept in case of ciphers. 

- many figuns.a» there Are in the multiplier, so many sereml 

j.^«. there ttust be in tbe operation, before adding them to> 

^ Care must be taken in setting them down in their proper 

^e. The first figure in each* product, is ever of the saaae nume^ 
deal denomination as its maltiplter; uniu produce units; ten^ 
lna.1 >thefrA>re the figures of each product, must be thrown baei 
imo the place of their own lank, in ordf r to gi?a |o each prodoetift 
pnptrTake. 
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4. When the maltiplicand or multiplier is terminated by a eipfaern 
it is joined to the. product, and the multiplying begins with the fir^ 
significant figure'; when intermixed in the multiplicand, its pn>^ 
duct is 'a cipher, which is written down when there is none to carry; 
and when ibund in the multiplier, it is nothih|f-^and is neg^lected, 
and the next product begins with a higher ordurw 

' aUESTIONS ON multipucAtion. 

1. What Is meant by the term mulliply T A. It'i^fo r^eat a sum a 
given 'namber ol times. What is multiplication % , What is the design 
ofthisiulel Give iA Example ! • • ? 

3. What number is placed first in the operation } l/^hat is immate- 
rian What number shows how many times the other is repeated! 
Where placed l Wh^fit is the result of the, repetition 1 WTiat is meant 
by multiplicand 1 ^y' multiplier 1 By prdduct 1 *. By factors t Ho\r 
ai;e they placed in an operation 1 Propose an example with a multi- 
plicand,. multiplierfand product 1 

3. Wheie (Jo ye b^^an to multiply 1 What exdeption 1 How many 
several products will Inere be in aii operation 1 What is necessary in 
setting them dowji > How are the figures of , each product placed? 
>^hy1,.. . • ' . •. . . 

.4. What is done witk ciphers when terminating a muaber? When 
intermixed ^i^h figuces 1 What is its ralue in the multiplier 1 Where j 
doeS the next product begin 1 ' . « ' 









• CHAPTER m. 

i § 16. The second litimary principle in -Arithmette is . 

SUBTRACTION. 

•-' The design oS this rule is toj find the difierence between twfl^ 
numbers, and to see wliat .remains after the less nupiber baft 
l^en taken from the greater." It. fs the ccmverse.of additioK^ 
'thai puts numbers together,' this takes one ntunber from an- 
other. * . 

Subtraction has two nuifabers given or implied to find a thirds 
which is.alwa,ys les? thari the greater, ana may be more than 
the second. , In setting down sums to be subtracted,' place the 
largest number first ; then the smaller, and what is left of tlie 
ia?ger number will be the Remainder. Units must be placed 
under units, tens under tens, &c. 

i From 387943872 Take 273431461. 

* OPERATION. EXPLANATION. 

387943872 To find the difference between 

, ^ 27.3431461 \ the nupj)e^s here given 1o |Je 

1 1 45 124 i 1 sukracted. ^ . *. . ; :*, 

RuLX :— Begin by saying, 1 from 2 leaves 1 ; 6 from 7, 1 ; 4 from 
8,4; Ifrom3, 2;3from4, 1; 4 from 0,5;Sflrom 7, 4; 7frotn8^ 



"V". 
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4r 



XJ^ then 2 fiora 3, L^iThe operation is completed. Jd li|? manW 
sftt^the other exaicpl^ .In this ^ periiivriQed. * 



m> 



1. 

From ^86489 
Take ^66302 

* 4. ' '• ' 
FromirOasVw. 
Take 16546^3^ > 

8334153 



Exercises for the Slute, 

2. ^ 

From 547^6328 - ■ 
. fake' 33454117 » 



3. 

From 8673456 
Take 3432324 



213322U . .4 



* 



5. 

From 7.8946^7 
Take 6733354' 

1161333 



5241 i^ 

6. 
From 878ft838 
Take 357362?4 

5216314 




, Questions to be apswer^^b^tkepu^tfs^iffciDtdses. . * * 

hat is the secpod priheiffle rtfaHthinetic^t Suhtractidft. M6w many rows 
^Mignren are there giveft ih this rule? Tivo. How intmy sMight or Found in 
tke answer? One.- What is the name given tonhe third row of figures ? Vit- 
feKQoe or retnaind^.x* »^' »»>.•'. • / •"» • . >/• 

^17. The following examples and explanations are calcu- 
lated to develop to thd Teamen the nature of the 0, and 'teach 
th^ pupil the theory of subtracting. . , 

From 14727428 from 1776485 From 87956847 



»<' 



Tlke^'1251829^ Take I06'047St fake 87015315 






' .1 



•22U228 . 
283098070 

11^066040 

1300876304 
1360526102 



71^010 

4874096 

.. 370^036 

1172060 

'9)'(487863078 
327542063 



** 



941532 



87830,8 
.476108 

402200 

86)(4589 
3^72 

86 1317 



, B>^ . *t* 35020S^ .,:;; 9^(160321015 ... 

EXPLANATIONS. . 

f*Naught froth a^nificant ^gureh^iHritJlgure. 

*** When the figure or figures on the left hand of'hotb numbers 
at« alike, oolit^^^t^g' down (he '6%. ' 

t EquaU taken from equals leave nothfa)g'>-H3et.down Q. 

l.'Naoght from niuught MtiO. . * 

) ( A %ure in the v§per line havii^ no figure under it, is hrougbt 
«lown and joined to the remainder. . 

The opexations now performed may be reduced to the fol- 
lowing ' '\' 

Rule :— >The less number is always to be taken from tfae 
greater* PUce the kisa number tmder the 'greater, (in the 
same order as in Addition,) draw ji line under them, begin at 
the righl ^^^ take each figtire in the lower line from the 
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figufe ttiMkr whiek it suiiids. The figures reiMabiiif wilL 
^ show the di&rence, or how mueli the greater number exeeedb 
the less* 

Exercises for the TSlaie. 

From 79743078 






TaJke 2323072^ 

From 4927S94 
i ake 3616372* 

« 

From 863424 
Take 41323* 



• For refDuaden lee Ktf . 

f^ QaettioM to be mkmtmmd by tbe pu^lt ia datfei. 

I» a (^>lier laeatioa^d ia «ubtrafcnag7 Whea ia the lower Ua« it ie aot * 
Why? Kauabi fioin a ligure ie whet 1 0. Why 1 Sight fr^m c«ght leavaa 
-whet 1 A eipaer. Whet te thie eeJlad 1 Equela Irpia equele. A dpber takea 
from e firure leevee how jnea y 7 Thet figure. I'eke a dpber doai a ta^ktSt 
what wifiieaiaia 1 Nothtag. Why 1 

DEFINITION OF TERMS IN SUBTRACTION. 

Subiraetian^ the taking of cme number or quantity from «b» 
ether. 

JfiStteii^ the larger namber, and number from which ikb 
tmaller is to be taken. 

Subtrahend, the lesa numbi»» which it to be taken fremi 
a hrger. 

Remai$id€r, a part of the Minuend, and die aum thai ic lat 
after subtteeting. 

Borrowings taking a unit from a higher oeder and addiaj^ 
it to a lower, that we may subtract units of the aame order inm 
aach other. 

Carry, adding one Uy a figure in the subtrahend, to pay fe 
the ten borrowed in the Mimtaid. • 

Obs. The words tx^esst remainitf^ und jdifferenu^ «• 
synonymous terms. 

$ 18. When one or more c^hi^ra come bdween thenugm- 
ficant figures, and loceted'in the minuend. 

Rule : — Call the ciphers 10 : add ms to the next figure \m^ 
low the first cipher, then subtract : Add one to the first figun 
after the last cipher, in the lower line-* then subtract, &c* 

SZAMFLSS AND OPXRATIONS. 

K 2. 3. 4. » 
87300^26 ^73000^32 763000926 230401(79 
76246 13 362376 21 341243 14 ^1623 62 

11054 13 510624 11 421757 12 1417 t^ 
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XXPLANATIONB. 

Y Ist. Ex. Say 6 from 10 leaves A : then add 1 to 4, and say 
5 from 10 leaves 5. Now add 1 to 2 and say, 3 from 3 leaves 0. 

2d. Ex. Say 6 from 10 leaves 4: then add 1 to 7, and say 8 
from 10 leaves 2: 4 from 10 leaves 6. Now add 1 to 2, and 
say 3 from 3 leaves • 

3d. Ex. Say 3 fr-om 10 leaves 7 : then add 1 to 4, and say 5 
from 10 leaves 5. Now say 3 from 10 leaves 7 : then add 1 to 
1, say 2 from 3 leaves 1- 

4th. Ex. Again say 3 from 10 leaves 7 : then add 1 to 2, 
ind say 3 from 4, 1. Then say 6 from 10 leaves 4 : now 
add 1 to 1, and say 2 from 3, 1. 

Exercises for the Slate, 

From 97030470 ) aAAn^te^A u 607008 } ^ai^or ty 

Take 32624316 5 ^440^154 Rem. ^^2872 \ ^^^^^^ ^^°^- 

From 72042084 > oftom^oo t> ' 880497 / ,n/=oA= o™ 
Take 51831462 \ 20210622 Rem. , ^^^^^^ J 106205 Rem. 

J^ Questions to be answered by the ptipils in classes. 

What is the value of ciphers in the minuend in subtracting^? They are 
i^arded as tens. When so valued, what is the operation calloi ? Borrowing 
ten. How is this borrowing paid ? By adding 1 to the next order. Why 1 
It is adding equals to both numbers, l^u in units' place is equal to what in 
ten^ place. Ans. One. Why 7 Because our notation increases in a tenfold 
ratio. Subt. 51 from 100. Subt 87 from 200. 

§ 19. Instances frequently occur where many of the figures 
in the second line, or smaller number, exceed those of the first, 
• or larger number. 

Rule ; — Prefix one to the upper figure when less than the 
figure under it ; then add the one prefixed to the next figure on 
the left hand in the subti abend, before subtracting it from the 
figure of the minuend. 

Ex. Subtract 742307 from 9382 1 3. 

OPERATION, V BXf LANATION. . 

9 '38 '2 1 '3 7 cannot be taken from 3 ; but suppose the • 
7 42 3 7 ill 'he upper line to be 1. then 1 3. becomes 

— 13: Now say 7 from 13 leaves 6; 1 to be 

1 9 59 •O 6 added or carried to the which makes 1, 1 
from 1, ; go to the next column, call the * 1 as before ; then say 3 
from 12, U ; carry 1 to the next figure, say 3 from 8. 5 ; go to the next, 
say 4 frotn 13, 9 ; 1 carried to 7 makes 8, 8 from 9 leaves 1 ; and the 
operation is performed. 

The above Operation is called borrowing 10, ssid ciirfiikg 1 
to pay it. 

ILLUSTRATION. ,. 

Beren units cannot be taken from 3 ; therefore add lOtb^ vAnck 
nakes 13 units, (i.e.! ten and 3 units,) 7 from 13 leaves a> Ten 

•Tiie imnauidnr ia Subtraction can wver fte ov«r 9. 

6 



60 
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was added to the minuend, so there must he its equivalent added to 
the suhtrahend, which is I: fo*' I is in ten's order, and is the same 
as 10 units^therefore the becomes 1 ten. 1 ten from one leaves 
0. 3 is in hundreds' place ; so is 2:— 3 bun. cannot be taken from 
2-^but it can from 12 hun.— 3 bun. from 12 bun., 9 hundred. Now 
2 is in thousands' place; and as 10 bun. make 1 thou, we must par 
what was born>'d by adding 1, which is equal to ten, to 2, which 
makes it 3 thou.; 3 iTrom 8 thou, leaves 5 thousand. Thus through 
all the orders. 

Exercises for the Slate. 

1. 2. 3 

9 ^rS •893 -2 87 -324 -2 9 -78 -632 •IS 

2 82 961 4 85 412 5 1 83 711 83 



6 


9€ 


) 931 


8 






4. 






98 


•7 


•63 


•8 


•2 


32 


9 


72 


9 


6 



1 


911 
6. 


7 


8 -73 


•82 


•7 


6 82 


91 


8 





7 


94 


920 
6. 


35 


9 


•1 


•02 


•03 


•7 -1 


7 


2 


91 


91 


9 4 



65 7 90 8 6 1 90 90 9 1 8 10 11 7 7 
{i:^*Now let the pupil be interrogated as dictated on page 21* 
Recapitulating the remarks, &c. in the two preceding §s, the 
Rule to be observed in performing subtraction may be given 
thus, 

Place the less number under the greater, so. that the units 
of the same order may be in the same column, and draw a line 
under them; beginning at the right, take puccessively each 
figure of the lower number from the one in the same column of 
the upper ; if this cannot be done, prefix upity, i. e. increase the 
upper figure by ten units, counting, th'^ next significant figure, 
in the lower number, more by unity, and if ciphers come be- 
tween, reeard them as 10s. 

Examples will now be presented which include every variety 
in subtraction. 

1. 2. 3. 

4507086 510700930 601191005 

739007* 170910742 11010930 



214200040 
107400760 

7. 
600198056 
350009278 

11. 
10000 
1001 



5. 

toooo 

999 



6. 
400500600700800900 
32011023045067089 



8. 
82795 
69839 



12. 
1010101 
lOlOtO 

ilW Ssmaiiidfcs SM Iff , |MWS 2a0» 



9. 
12000988 
11998986 

13. 



li 



ill 



1000101 



10 
1009052 
1008987 

14. 
05000000 
2400U0 



SUBTRACTION. 




15. 16. 

75643* 7000000 
9000 986432 


17. 
6500623 
2006935 


18. 

78646 
46543 


19. 
1752895342 
661922471 


20. 
87461 
18672 


21. 
6555555 
4187766 


22, 

iiiioboi . 

1101119 


23« 
S787634 
1478121 


24. 

878678941 
95968978 


25. 
32786532146 
10679361234 


26. 
102367423179810 ' 
87^12845067032 



61 



^ 20* How to place numbers in order to be subtracted. 

Rule ; — Begin at the left hand, place the figures under each 
Mher as in addition. (Consult ^ 3, page 32.) Wrile units 
tuder units, tens under tens, &e. 

From 736348 Take 43173. ofbration. 

786348 
43173 

743175 Rem. 

Examples for Practice, 

From 7697834 Take 4387543 Rem. 3310291 
From 9387463 Take 3794367 Rem. 6503096 
From 7869438 Take 4368432 Rem. 351 1006 

From 89763 Take 734 ; Take 674, and add the remainders. 



89763 
734 

800-29 



OPERATION. 

89763 
674 

89089 



89029 I Rem. 
89039 S added. 



178118 ilMS. 



Examples for Practice, 

From 2378 Take 1103 Take 2163 Ans. 

8586 1341 

9686 687 

lOOi 973 

97387 8691 

3G987 1721 

93871 1347 

87638 1238 

» Wm f wsi ndw ji mt Kef. page 231. 



1490 

8476 

17108 

942 

186080 

72163 

185284 

2312 iifir. 171726 



7355 Ans. 

1675 Ans. 

87 Ans. 

3 Ans. 

100 Ans. 

nil Ans. 
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Prom 38721 Take 1031 Take 639 Am. 75772 
97894 732 327 Am. 194729 

From 90 take 30, from 40 take 10 ; * 
Subtract 6 from 60, and what remains then ? 

Am. 144 
THEORETICAL PRINCIPLES. 

1. Any g^iv^en number may be dimiQished by taking another from 
it, which operation is called Subtraction. And to find the differ- 
ence between two numbers, is Subtraction : and consists in finding 
a number, which if added to the less, will just equal the larger. 
The numoer, from which subtraction is made, is understood to be 
the whole, and the number to be subtracted is supposed to be a part 
of that whole; consequently, if that part be taken from the whole, 
the remainder will be the other part, proving " that the whole is 
equal to all its parts." 

2. The number to be subtracted, must be larger than the number 
subtracted, or it would be a negative quantity. The arrangement 
of the orders, must be the same as in addition, units under units, 
&c. — though the operation is limited to only two given numbers. 

3. When each and all the figures in the minuend exceed those 
of the subtrahend, subtraction can be made by beginning at the 
left hand ; [see § 16. E^, 1 to 7.] indeed, it. can be v/hen that is 
not the case, if units of one order be taken from the same order. 
But for uniformity, in rules, we begin to subtract al units' place. If 
an order be wantmg in the minuend, the deficiency is supplied by 
taking one from the next higher order, calling the cipher ten, ancl 
adding one to the next figure, in the subtrahend, which makes the 
next significant figure 0}w less than its nominal value. Showing 
that we borrowed a unit nf a his/her order, and paid it by diminish- 
ing the figure in the subtrahend 1, {of the same order,) — cunse- 
quently, the figure from which wc borrowed becomes one less, and 
the figure to which the one is added, ten greater. Because, if two 
numbers be equally increased, their difference is the same ; for 2 
from 6 is 4, so is 12 from 16^— both increased by 10. The result 
would be the same if the cipher were called 9, and the figure below 
it diminished by 1, and the carrying made to the next figttre. 
Ciphers in the, subtrahend do not diminish or increase the value of 
the figures in the minuend. 

4. When on*» or more figures in the subtrahend exceed that of 
the minuend, it is called ten, and the figure in the upper line is add- 
ed to the remainder — or prefix one to the upper figure and subtract 
from the* amount, or take the upper figure from the lower; then 
take that remainder from ten, and set down the result ; in either 
case, the next figure to be sabtractpd must be diminished one before 
taking it from the apper figure, The carrying will be paid before 
the end of the operation ; but it musst be continued when com- 
menced, till the upper figure exceeds the lower. Thi» operation if 
borrowing in subtraction^ and is the converse of carrying in addi* 
tion. 

0. Prefixiag oTtr, or adding 10 to th6 upper figure, is taking Mir 
from tha next left hand figure, of a kigiier order, wiiieh leaTCaU 



m iTTsioN. 83 

less than ifs nominal value ; and addinf wie to the fima ia 

the suhtraheDii, of the same order, pays it. This shows that the 
flubtractioa of a smaller sum from a larger is always possible. 

aUESTIONS ON SUBTRACTION. 

1. How can a nnmber be diminished? How is the difference be- 
tween two numbers found 1 What is the operation called 1 What 
sum IS understood to be the whole 1 W hai a part of the whole 1 What 
will the remainder be 1 What does this prove 1 

2. What is a negative quantity? Do they occur in subtraction 1 
Must units be placed under units f The operation is confined to how 
many numbers! 

3. Can subtraction be performed by beginning at the lefl hand 1 Can 
it be when that is not the case 1 Why begin on ihe right hand ? When 
is one taken from a higher order in the minuend 1 When is the cipher 
called ten 1 What does adding one to Ihe next figure in the subtrahend 
do? What do we borrow a unit from, when subtracting? How is it 
paid? Wbct becomes one less ? What becomes ter greater? What 
if two numbers be equally increased ? What if the cipher be called 
nine? What must be done ? What of ciphers in the subtrahend ? 

4. When the upper figure is less than the lower, what methods of 
subtracting are there? What must be done with the next subtrahend 
figure ? When will the carrying be paid ? What is thi.< operation 
called ? It is the converse of what operation ? 

^f When we prefix one to the upper figure how many is taken from 
4ift next higher order ? What does adding one to the figure in the sub- 
trahend do ? Is the sobtini&tiun of a less sum from a greater, in mU 
(ases possible 7 



CHAPTER IV. 

} 2 1 • The operation of Subtraction may be performed by 

a very short and quick Rule, called 

DIVISION. 

In this rule there are two numbers given to find a third. 
The larger number is first written down, then the smaller at 
the left thereof: thun the inquiry is made how many times the 
smaller number is contained in the larger, which is found by 
making- answer to the question, what figure in the multiplica- 
tion table multiplied into the figure on the left band, will make 
a number just equal to the larger number. This figure being 
fonnd, and mukinlied therewith will perform the operation. 

Division is either single, or composed of a number of figures. 
Single, when the dividing number consists of one figure only, 
and the divided number of two or more figures. 

^ 22. EhTisioN is a rule bv which we discofer hew 
mm number is contained in another. 

5* 



mm^ 
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XXAMPLBS. OPERATIONS. 



BXPtANATIONS* 



Divide 8 by 4 
Diride 9 by 3 
DiTide6bf2 
Divide 4 by 2 
Divide 6 by 3 



4)8(2 What figure multiplied by 4 will 

8 make 8 ? 2, for 2 times 4 are 8. 

3)9(3 3 in 9 how many times?. 3 times, 

9 for 3 times 3 are 9. 

2)5(3 6 contains 2 how many times? 3 

6 times, for 3 times 2 are 6. 

2)4(2 How many times 2 in 41 2 times, 

4 for 2 times 2 are 4. 

« 

3)^)2 6 is how many times 3? 2 times, for 

6 twice 3 are 6. 



Exercises for Ike Slate. 

2 in 8 how m'my times ? Ana, 4 ; Perform the operation on the 
slate. 
If 9 be divided by 3 what is the Ana, 3 ; How done on the slate. 

8 is how many times 4? Ana. 2 ; Show the operation on the slate. 

9 contains 3 how many times 1 Ana. 3; Exhibit the operation on 
the slate. 

Divide 8 by 4. Ana. 2 Divide 9 by 3 Ana. 3 Divide 4 by 2. Anr. t 
Divide 6 by 3. Ana. 2 Divide 8 by 4. Ana. 2 Divide 8 by 2. Ana. 4 
Divide; 4 by 2. Ana. 2 Divide 6 by 2. Ana. 3 Divide 9 by 3. Ana. 3 

Obs. The operation is essentially the same if the divided 
number be increased to two figures, if they can be measured by 
the dividing number. 



BXAHPLES. OPERATIONS. 



BXPLAN Al ION*. 



Divide 72 by 8 
Divide 48 by 6 
Divide 56 by 8 



8)72(9 
72 

6)48(8 
48 

8)56(7 
56 



What figure multinlied by 8 will just 
produce 72 1 9, for 8 times 9 a re 72» 

6 in 48 how many times? 8 times^ 

for 6 times 8 make 48. 
8 is one factor and 56 is the product of 

another factor,which is to be found; 

and is 7, for 8 times 7 are 56. 



Divide 81 by 9 Ans. 9 

Divide 63 by 7 Ant. 9 
Divide 45 by 9 Ans. 5 



Exercises for the Slate. 

Find what two figures multiplied 
together will make 63. 

Ans. 9 and 7 

54 is produced by multiplying two 

figures into eacn other. What are 

they ? Ans. 6 and 9 

4 is one &ctor of 32, what is the other? 

Ans. 8, for 4 times 8 aro 32 



^ 33. Division is finding how many times oae number is co&< 
tmindi in another, and what romaina. 



DIVISION 



BS 



BXAMPLE8. 

Divide 39 by 6 



OPKRATION8. 



Divide 67 by 8 



Divide 58 by 7 



EZPLAMATIONfl. 

6) 39 (6 39 is not a number that can 
35 be produced by multiplying 

— two figures together, therefore 
3 rem, ^^^ nearest figure is sought. 

8) 67 (8 67 is not a composite nuni- 

g2 ber, i. e. made by the multi- 

plication ot two or more nam- 

3 rem, bers into each other, for thia 

reason there must oe a re- 
. mainder. 

7) 58 (8 7 times 8 are 56, which is 
56 the nearest possible produet 

— ^ to 68, therefore 8 is the near- 

z rem. ^^ factor that could be chosea 
to make 5^. 

. ' Exercises for the Slate. 
Divide 50 by 9, i. e. find the times 9 is contained in 50, and 
what remains. ■ , 

Divide 67 by 9, find the ^swer and what is tetl of the cB- 

fided No. 
Divide 38 by 4, see how many times 4 is contained in 38, 

and what is over. 

Divide 87 by 9, perform the operation and fiild what is re- 
maining at the close of the operaticm, the number is called the 
Remainder. 

63^ Division is finding how many times one number may 
be taken or subtracted from another. 

EXAMPLE 1. 

How many times 6 in 24 or 
6 can be taken from 24 how 
many times ? Aiis. 4 times. 



OFERATION. 








li 






i. 


6 


OR. 






18 


6) 24 (4 




2. 


6 


24 





"""^ 


12 


00 




3. 


6 

6 






4. 


6 




A 


i7U. 








. Exercises for the Slate. 

How many times 6 in 30 ? 9 can be taken from 63 how 
many times? 

How nuiny times 7 in 49 } 7 is contained in 42 how many 
tones? 



^^ 
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EXAMPLE 2. 

5 in 25 how many times, or 
5 can be taken from 25 how 
many times? Ans, 5 iimes. 



OPERATION* 



1. 



2. 



1- 

4. 



5. 



|25 

20 

15 
_5 

10 
J 

1 





OR. 



5)25(5 
25 

00 



Exercises for the Slate. 

How many times 8 in 72 ? 8 in 56 how many times 7 

^24. Explanation of the terms Divisor, Dividend, Dividual. 
Cluotient and Rt*mainder« 

In division there are two numbers given to find a third. 

1. The numoer ^T^ar-i^ «;b separated or divided, which 18 
generally the largest of the two given numbers ; and is placed 
at the right of the dividing number, is called The Dividend.* 

2. The separating number, which is placed on the left of the 
divided number, and is a less number ; is called The Divisor.X 

d. The answer, or number which shows how often the di- 
viding number is contained in the number divided, or the num.* 
ber of parts into which the dividend is then separated ; is called 
The Quotient.^ 

4. The number that is made after subtracting the sum pro- 
duced from multiplying the divisor and quotient figure together, 
with a figure of the dividend annexed thereto, is called The 

Dividual.^ 

5. At the close of the operation, there i» sometimes an uncer- 
tain number, (part of the divided number,) which is l^^s ^^^^ 
the divisor ; and is called Tf:e Remainder.^ 

Thi'^e terms may be represented to the pupil^s better under* 
standing as follows : 



REPRESENTATION OF PARTS. 


KAMED. 


17) 864* (1231 


864 the Dividend. 


7- • 


7. .16. and 24 the DividuaU. 


tl6. 


7 the Divisor, 


14 


123 the Quotieni. 


m- 


nxd Z the RemaMir^ 


21 




A 


<." 
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DEFINITION OF TERMS IN DIVISION. 

Dividendt the number to be measured or separated into pailt' 
bj another given number. 

Divisor, the number by which the dividend is to be measured 
or separated into equal parts. 

Qitotient, the number that shows how many times the divisor 
is contained in the dividend. 

Dividtuils, nunnhers in division, being a part of the dividend, 
together with the subtracted products. 

Remainder, the number that is left at the end of some opera- 
tions, in division, which must be less than the divisor, and of 
the same kiud with the dividend. 

From the preceding operations, explanation, definitions, &c« 
the following Rules may be presented. 

,1. When the divisor consists of one figure only, and the div^ 
dend of one or two, 

' Rule : — Find a figure, and place it in the quotient, which 
when multiplied by the divisor will just produce the dividend, 
place the product directly under the dividend ; then substract it 
therefrom, if ciphers be the result the operation is correct. 

2. When the divisor is a single figure, and the dividend con- 
sists of a number, 

Rule : — Take but one figure of the dividend for a dividual 
at a time. Seek how many times the divisor can be had in i^ 
place the number of times in the quotient ; multiply the divisor 
by the quotient figure, subtract the product from the dividual ; 
then bring down the next figure and annex it co the remainder 
for another dividual, so continue to seek, multiply, subtract, and 
bring down, till no figure shall remain unused. 

EXAMPLES AND OPERATIONS 



3)87342(29114 
g. . .. 

27- 


3)93469(31 
g. ... 

3- 


156 


4)7898(1974 
A . . . 

38^ 


27 


3 




36 


3- 


4- 




29- 


3 
4- 


3 
16- 




28 
18- 


3 

12- 


15 
19- 




16 
2 Rem. 


12 
00 


18 
1 E 


lem. 





Explanation of the first example which will virtually illustrate 
ihe whole. 
Say, 3 in 8 2 times, place it at the right of the curve : then sa/ 3 
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times 3 are 6, place it under 8 — thea say 6 from 8 leaves 2 : then 
bring djwn 7 and join it to 2, which becomes 27: then say 3 in 27 
"9 times, 9 times 3 are 27—27 from 27— uaoght 00 j then bring 
down 3, and say 3 in 3, 1 ; place the one ap before ; say once 3 is 
3; 3 from 3, naught 0; then bring down 4, say, 3 in 4, 1 ; then 
say onc<; 3 is 3 3 from 4, I ; bring down 2 and join it to 1, which 
become:) 12 3 in 12. 4 times ; 4 times 3 are 12—12 from 12, naught 
— the operation is now completed. 

Exercises for the Slate, 

«)71314 Ans. 35657 2)6789274 Ans. 3394637 ^ 

3)423438 At^. 141146 3)37485765 Ans. 12495255 

4)5678356 Ans. 1410589 4)4545688 Ans. 1136422 

5)687695 Aiis, 137579 6)6786792 Ans. 1131132 

^25* Examples in Single division where the first figure 
of the dividend is less than the divisor. 

Rule : — Take two of the first figures in the dividend for a 
dividual ; then seek how many timets the divisor is contained in 
it ; place the number of times in the quotient, multiply the 
divisor by the figure, subtract the product from the dividend ; 
then bring down the next figure ana annex it to the remainder 
for a dividual, so contin ae to do, till all the figures in the divi- 
dend shall have been brought down and used. 

ft^ Never place a cipher io the quotient the first time you 
ot/eiL. 

EXAMPLES AND OrERATIONfl, 

4) 1 3-87464(346866 7) 1 6-32274(233 1 82 
12^--- 14^.... 

18* 23* 

16 21 



27- 22- • 

24 21 

34- 12. 

32 7_ 

2J- , 57- 

24 56 v 

24- 14- 

24 14 

00 00 

Note. The dots ( *) show th^t the figures above them must be brought 
down and joined to the dividual. 

Exercises for the Slate. 

Divide 254624 by 8 Divide 157492 by 4 

auot. 31828 auot. 39373 



mvifiioN. 89 

Divide 3746892 by 6 Divide 192798 by 9 
auot. 624482 ftuot. 2 1 422 

Divide 134724 by 6 Divide 417865 by 5 
auot. 22454 auot. 83573 

Divide 284864 by 4 Divide 389746 by 7 
auot. 71216 auot. 55678 

E Questions to be ansvrered by the pupils m classes. ' 

127, how many times 7 Ans. Say, 2 in 12, 6 times, 7 over. 2 in l^t 
uy, t in 18, 9 times, over. 3 in 241 7 say, 3 in 24, 8 times, I over. 3 in 
t7l 1 say, 3 in 27, 9 times, I over. 6 in 184 ? say, 6 in 19, 3 Lines, 4 over. 
4 in 290 •? say, 4 in 28, 7 times, over. 7 in 496 7 say, 7 in 49, 7 times, 6 over. 
B in 404 1 aay, 5 in 40, 8 times, 4 over. 8 in 642 7 say, 8 in 64, 8 times, 2 over. 
6 in 640 7 say, 6 in 64, ^ times, over. 4 in 361 7 say, 4 in 36, 9 times, 1 
over. 

What must be done with what is over ? Ans. It must be brought down and 
joined to the dividual, each time after subtracting. 

§ 26» Examples of long division will now be presented 
with two, tiiree, or more figures in tke divisor. 

Er. Divide 7890123 by 426. Ans. 18521 

OPERATION. EXPLANATION. 

426)789-0123(18521 There are 3 figures in the divisor, point off 

426 • • • • 3 ^° ^^® dividend for a dividual: — seek how 

V - many times 426 is contained in 789, (1) then 

3b^U- multiply 426 by 1, place 426 under 789 and 

^408 subtract it therefrom; there remains 363; 

2221* then bring down the 0, and annex it to 363; 

2130 making it 3630 for a dtviJual ;^ then seek how 

— ^rT^ often 426 is contained in 3630, (8 times); then 

Q*^* multiply 426 by 8, which produces 3408 ; 

°£f_ place it under 3630, and subtract 3408 there- 

603* from — the remainder will be 222 ; bring down 

426 the 1 and annex it to 222 ; making it 2221 for 

P ypf a dividual. Continue the operation till you 

have used all the figures in the dividend, and 
obtained a remainder of 177, which is less than the divisor, 4*26. 

From the preceding example and explanation vrh derive this 

. Rule : — Point off as many places in the dividend as there 
are places in the divisor for the first dividual. Seek how many 
times the divisor is contained in it, place the number of times in 
the quotient ; multiply each figure of the divisor by the figure 
placed in the quotient ; subtract the product arising from the 
multiplying of the divisor by the quotient figure 'from the divi- 
dual ; then bring down but one figure out of the Dividend and 
annex it to the remainder for a dividual : (Jd* which is all that 
ever must be brought down out of the dividend,) then seek how 
many times the divisor may be contained in the dividual, place 
the number in the quotient — multiply the divisor by the quotient 
figure, and subtract the product therefrom ; so go on with the 
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operation til) the last subtraction will be ciphers, or a number 
less than the divisor. 

Pr Questions to be answered by the pupils in clssses. 
What is single division 1 it is divitimg a number by a single figufe. 
How do you divide a number in single di*'*!«ion 1 By finding a ouotient 
figurt), which will just produce the dividend, iiow is that figure found 1 By 
multiplication. 

2. How do you divide a large number by one figure? Take one fi^re mt 
a time, out of the dividend, for a dividual How many figures are joined to 
^e rtmiainder each time? One. What does this make? A new dividual 
each time. How do you know when the operation is correct? If the last 
liroduct be as the last dividual, it is ri^ht. 

3. When the first figure of the dividend is less than the divisor, what muse 
be done ? Take two figures for a dividual. How many figures must be 
brought down after subtracline? One; 'and it must be annexed to the re* 
mainder, for a dividunl. One tnin.<r must never be dune, what is it? Never 
place a in the quotient, because the divisor is larger than the same number 
of figures in ihe dividend. What musi he done ? Take one or more figures^ 
dr a sufiicient nuint)er so that it will go. 

4. What part of a division sum is the dividend ? It is the nuinber to be 
divided. What is the divieor) It is the number by which the dividend ia 
di\ided. The quotient is what ? It is the number of times that the divisor is 
contained in the dividend. What makes the dividual? It is made by joining 
one figure to what is left after subtracting. The remainder is what ) It is a 
number less tnan the divisor, and a part of the dividend which soraetimea 
remains at the close of an operation. 

^ 27« Rules to determine how many times the divisor will 
go in the dividend and dividuals. 

1. When the first figure of the divisor is contained in the 
first fkgave of the dividend or dividual. 

Rule : — Find how often the first figure of the Divisor is 
contained in the first figure of the Divider^ or DividtuUs^ the 
answer is the true quotient figure. 

examples and operation. 

1 1230)89399-86 1(42 11 explanation. 

84920 • • • 2 in 8, [first figures of the divisor and 

AAfQa ' dividend] 4/i/w.e», first quolieqt figure. 2 in 

V/Jk 4, [first figure of the dividual] 2 thh€S, 2d 

, kM60 quotient figure. 2 in 2, [2d dividual] 1, 

23386' dd quotient figure. Again, 2 in 2, [3d di- 

21230 vidual] 1, last quotient figure. 

21561- 
21230 



331 



It, 



Exercises for the Slaii 

Divide 26483-21 by 23645 Divide 367848-3219 by 303212 

auot. 112 Rem. 81 Quot. 12131 Rem. 218447 

Divide 47984-56 by 43162 Divide 89783-128 by 42321 

auot. 1 1 1 Rem. 7474 Quot. 2121 Rem. 20287 

Divide 97872-34 by 238 1 1 Divide 569 12-46 by 5 1232 

Ouot. 41 1 Rem. 913 Unot. 1 1 1 Rem. 4494 
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Sir Questions to be snswered by the pupils in classes. 
o\v many figures must be pointed on* in the dividend 7 As many as thert 
ate in the divisor. What is to be done when the second figure of the eUH' 
4«nd or dividual exceeds the second of the divisor 1 Ana. See, if the first 
igure of the divisor will go in the^ir*^ %ure of the dividend, if it will, it will 
be the true quotient figure. GHve an example ! Divide 26 by 21. Divide 47 
by 23. 

2. When the first figure of the dividerid is less than that of 
the divisor. 

Rule : — Find how many times the first figure of the divisor 
is contained in the first two figures of the dividend or dividuals^ 
the number will be the correct quotient figure. 

examples' and op£ratio>f. 

64256) 1 26549*3252(23324 explanation. 

108512 •••• 5 in 12^ [5 fiist divisor figure; 13 

~180373* ?^^^ ^^^ dividend figures] 2 times, 5 

ift.>7rQ in 18, [6 divisor figure; 18 first two 

]^^*^^ dividual figures] 3 /tme«. Then 5 in 

176052* 17, [next dividual figures] 3 tiwea, 

162768 Now, 5 in 13, [next dividual figures] 2 

1 32845' times Again, 5 in 24 [last dividual] 

108512 ^^^'^'*- - 



243332- 
217024 

26308 



Exercises for the Slate. 

Divide 119184-6 by 31273 Divide 1139717-4324 by 512321 

auot. 38 Rem. 3472 Quot. 22246 Rem. 81358 

Div. 317148-675 by 41321 Div. 1335331-234364 by 602134 

auot. 7675 Rem. 10000 Quot. 2217664 Rem 339388 

T^ Questions to be answered by the pupils in classes. 

What is to be done when the first figure of the divisor exceeds the first of 
the dividend or dividual 1 Take the Jirst two^ and inquire how many times 
ihejirat fi^re of the divisor will go in them, the No. will be the right quotient 
figure. Give an example \ 2 in 16 ; 6 in 18; 9 in 27. 

3. When the seconJd figure of the dividend exceeds the first 
figure oi ihe Dirjisor,] 

Rule : — Multiply . the secoTid figure of the divisor by the 
number of times that the first figure of the divisor appears to go 
in the first figure of; the dividend or dividtuiX ; then diminish 
the fi^re so found (on account of carrying) 1, 2 or 3, and it 
will gire the true qqotient figure each time. 
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ARITHMETIC. 



EXAMPLES AND OPERATIONS. 



27235)63273-0626(23232 
54470 



EXPLANATION. 

2 in 6 [first divisor and dividend 
figures] 3 times ; now 3 times 7 [2d 
divisor figure] are 21 ; 3 to carry — 3 
times 2 f&rst divisor figure] are 6, and 
2 carried are 8, which is 2 more than 
6 : [first figure of the dividend] there- 
fore, 2 is the first quofient figure. 
Now, 2 in 8, [first dividual figure] 4 
times ; then 4 times 7, [2d divisor 
figure] are 28. 2 to carry ; 4 times 2, 
[first divisor figure] are d an J 2 car* 
ried are 10, which is 2 more than 8, 
[first dividual figure] ; therefore, 3 is 
the true quotient figure. 2 in 6 [next dividual figure] 3 tiroes ; then 
3 times 7 are 21 ; 2 to carry — 3 limes 2 are 6 and 2 are 8, which 
is 2 more than 6, [first dividual figure] 2 is the next quotient figure. 

2 in 8 [next dividual figure] 4 limes, 4 tiaies 7 are 28 — 2 to carry ; 
then 4 limes 2 are 8, and 2 carried are 10, which is 2 more than 8: 
[3d dividual], 3 next quotient figure. Then 2 in 6 [last dividual! 

3 times ; now 3 times 1 is 3, which is 2 mere than 1, [2d dividuiu 
figure]; therefore, 2 is the last quotient figure. 

Exercises for the Slate. 



88030- 
81705 

63256- 
54470 

'"8786"2^ 
81705 

i)i5V6- 
54470 

7106 



Divide 304-828 by 131 
auot. 2326 Rem. 122 

Divide 8804 872 by 26487 
Quot. 332 Rem. 11188 

Divide 622-7134 by 267 
auot. 23322 Rem. 160 



Divide 68132-782 by 12472 
Quot. 5462 R6m. 10718 
Divide 88075-784 by 27325 

auot. 3223 Rem. 7309 

Div. 87816-65452 by 26345 

Quot. 333333 Rom. 7567 



T^ Questions to be answered by the pupils in classes. 

What is to be done, when the second figure of the dividend exceeds th« 
first fig^are of the divisor ? Ans. See how many times the first figure of the 
divisor is contained in the first of the dividend or dividual, and lessen the No. 
one or two. Give an example 1 28 in €2 ; 37 in 92. 

Remark. The greatest difficulty, in division, is to know how to pror 
eeed in every new case that may occur. ' 

§ 28. The previous section and the following examples in-, 
elude every variety in long division. 

N. B. Each example shoiUd be wrought at length by the pupil—the 
book being closed. 

I. With a remainder, whichl opekation. 



must be less than the divisor. 

Rulb: — Divide, and obtain a 
remainder, which will be less 
than the divisor. 



g)28"974(3219 
27--- 

19. 
18 

17. 
9_ 

'84. 

?L 

3 Rem. 



DIVISION. 
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II. With one or more ciphers at 
the right hand of the divisor and 
dividend. 

Rule :— Cut off the same num- 
ber of ciphers in the dividend as 
in the divisor ; divide by the sig- 
nificant figures, and then annex 
the remaining ciphers to the re- 
mainder. 

OPERATION. 

65 0)52;^JjO(96 
^ 4ti5 • • 



34J. 
330. 

100 Rem. 

III. With ciphers in the divi- 
for, but none in the dividend; 

Rule:— Cut off as many figures 
of the dividend as there are ci- 
phers in the divisor ; and annex 
them to the remainder. 

OPERATION. 

.671000)863481634(1288 

193 
134 

"694 
536 

IS 

536 

„___^„ • . . 

62B34Rem. 



IV. With ciphers in the quo- 
tient when the divisor will not go 
ia the dividend. 

Rule: — Whenever a figure is 
brought down and annexed to the 
dividual, and the dividual remains 
still less than the divisor, a cipher 
must be placed in the quotient, 
and another figure brought down; 
and if the dividual then be less 
than the divisor, there must be 
another figure brought down, and 
so on, tiU the dividual becomes 
just equal to 'or exceeds the di- 
Tison 



OPERATION. 

54)147-42271(273005 
108 •• 

"394 
378 

162 
162 

271 

270 

I Rem. 

V. After subtracting a product 
from a dividual, and there re- 
mains nothing ; yet there is a ci- 
pher or ciphers attached to the 
dividend. 

Rule:— Place the ciphers at- 
tached to the divide»id at the 
right hand of the quotient figures 
and the operation is completed. 

OPERATION. 

335)586-2500(17500 
335 • • 

2512 
•2345 

"1675 
1675 

0000 

VI. With ciphers in the divi- 
dend, but none in the divisor or 
quotient. 

Rule : — Bring down the ci- 
phers, one at a time out of the di- 
vidend, and annex them to the 
dividual in the same manner as 
if they were figures. 



OPERATION. 

52)46200(888 
416- • 

"460. 
416 

15). 
416 

^Rem. 



li 
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ARITHMETIC. 



Vli. With a cipher on the lei't 
luiDii of ihe lii^iduai. 

Rule : — Cipueis on the left 
hand oi wntue'/ianiberHj aie uf no 
raiue. 

OPERATION. 

8)l(it8jiG(2^102 
10 



• • • • ■ 



08. 

8. 



01 H, 



OPIRATION. 

467)4593-6(88 

4:du3- ^ 

39J6' 
3W 

170 Rem. 

IX. The greatest number of 
times a divisor can be contained 
in any dividual. 

Rule I—The divisor is never 
contained in a dividual more than 
9 times. 

OPERATION. 

326)325674(999 
2934 

' '3i27 
2 934 

■"2j^34 

29:^ 

0000 



VIII. When the 2d figure of 
the divisor ei:ceods tiiat of the 
dividend. 

Rule ; — Point otf one more 
figure in the dividend, than there 
are of the divisor. 

|;^Q,ue8tioii43 to be answered by the pupiU in classes. 

The remainder in division must be less than what? The divisor. Wh«a 
there Is a cipher or ciphers in the divisor and dividend, what must be done 1 
Cut them off. When there are ciphers in the divisor, and none in the divi- 
dend, what may be done? Cut off as many fi^iros in the dividend as there 
are ciphers in the divisor. When the divisor will not go in a dividual, what 
must be done? Place a cipher in the quotient, and annex another fic^ure to 
the dividual. When there are cipher? on the right hand of the divideno, what 
must be done ? Bring them down and join them to the remainder. Ar« 
ciphers of any value on the left hand of the dividual? No. What is the 
reason that the divisor can never go more than 9 times in a dividual? Be- 
cause if the divisor be multiplied by 10, it will become greater than the 
dividual. 



Examples inclvding the principles of the 

Divisor. 
I. Divide 21 1499 by 
Divide 318727 by 

n. Divide 9622800 by 
Divide 84981700 by 

III. Divide 654654 by 
Divide 149596478 by 

IV. Divide 1212288 by 
Divide 27072329 by 

V. Divide 14968800 by 
Divide 21156900 by 

VI. Divide 76800 by 
Divide 576000 by 

VII. Divide 240364 by 
Divide 46092 by 



preceding operaUons. 
Quotient. Rem. 



8 
5 


26437 
63745 


8 
2 


1320 
970 


7290 
87610 


000 
000 


4500 
12000 


145 
12466 


2154 

4478 


24 

47 


50512 

576007 


00 
00 


324 

327 


46200 
64700 


00 
00 


52 
145 

12 
23 


1476 

3972 

20030 

2004 


48 
60 

4 
00 



J_. 



977 

964 


714 

264 


9999 
999 





DIVISION. 6B 

Vm. Divide 3782681 by 3871 

Divide !?76932 by 287 

IX. Divide 4079&32 by Afi8 

Divide 8450541 by 8459 

p:3omiscdou8 examples. 

Divide 1406373 by 108 Divide 78901 bv 33 

Quut. 13021 Rem. 105 Q,uot. 2465 Rem. 21 

Divide 146200 by 430 Divide 215059670 by J 25 

auot. 340 Rem. Quor. 1720477 Rem. 46 

Divide 4944000 by 960 Divide 49561776 by 5137 

Uuoc.5150 Rem. 000 Cluot.9648 Rem. 0000 

Divide 987654321 by 123456 Divide 1191467 by 57 

auot. 8000 Rem. 6321 auot. 20902 Rem. 53 

Divide 42952 by 16J Divide 1765391 bv 180 

auot. 263 Rem. 72 auot. 9807 Rem. 131 

Divide 30000 by 365 Divide 11200 by 2240 

auot. 82 Rem. 70 auot. 5 Rem. 00 

A General Rule for working Division. 

§ 29* 1. Point off for cbe first period as many places in 
the dividend as there are figures in the divisor, except when the 
niw ritnire iZ> *^® dividend \s less than the first fiinrure in the 

divisor ; then point ofiT one figure more for the first period. 

2. Seek how many times the divisor is contained in the first 
period, place the number of times in the quotient. 

3. Multiply the divisor by the quotient figure ; 

4. Subtract the product from the figures pointed off; 

5. Bring down the next figure from the dividend, and annex 
it to the remainder. (This makes the first dividual.) 

6. Then seek how many times the divisor is contained in the 
dividual, Jl3" which can never be over 9 times, and place the 
number of times in the quotient, &c. 

A General Rule to determine how many times the Divisor ia 
contained in the Dividend and Dividuals. 

1. Inquire whether the first figure of the divisor can be con- 
(iined in the first figure of the dividend ; if it can, the number 
of times will give the first quotient figure— -provided the 2d and 
^figures of the dividend exceed those of the divisor. If they 
do not, the quotient figure must be diminished 1 or 2. 

2. Inquire whether the first figure of the divisor will go in 
khe fir$t two figuxoa of the dividend, if so, the number of timet 
friU be the quotient figure — provided the M and Mh figures oj 
ike dividend exceed the 2d and 3d of the divisor. If they do 
««t, the quoUeni figure must be diminished 1 or 2. 

Exercues for th$ Slate. 
Divide 1198*714* by 396 Divide 987*f>51 192 by 131 

auot. 3027 Rem. 21^ Cluot. 7482206 Rem, 009 

•The d*ts (*) show the nnmber of figuret in the fi»t period. 

6* 
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Divide 159-84 by 48 

Q,uot.333 Rem. 00 
Divide 2326- 174 by 600 

auot. 3876 Rem. 574 
Divide 712-364 by 468 

Quot. 1606 Rem. 3d2 
Divide 64 95436 by 52 

duot. 121912 Rem. 12 
Divide 217*33985 by 91 

Quot. 238835 Rem. 00 



Divide 1234*56789 by 965 

Cluot.33aL87Rero.284 
Divide 313*26744 by 1 14 

Q.uot. 274796 Rem. 00 
Divide :M74*!&36 bv 634 

duot. 4218 Rem. 24 
Divide 999*936 by 144 

duot. 6944 Rem. 000 
Divide 4798*953699^ by 735 
auot.65291b86 Rem. 715 



§ 30* Examples with the amount of the quotients arising 
from two operatioris added into 6ne. The direct figures to each 
quotient are in the Key, page 230. 

Let the pupil be required to find a correct Answer without 
eonsuhing the Key for each quotient figure. 

Ex Divide 874632 by, 31. by 42. 



81 )874632 (28213 
)ffS Rem. 



OPERATION. 

42)^74632(20824 
^4 Rem* 



Exercises for ike Slate. 

2Div. 473482 by 46 by 36 

3 DIv. 873462 by 41 by 83 

4 Div. 87872:^ by 432 by 137 
5Div. 3787384 by f^l2 by 612 

6 Div. 97978436 by 621 by 621 

7 Div. 74863284 by 632 bv 712 

8 Div. 9784632 by 631 by'821 



28213 > QuoL 
20824 S fifirurei4 

49037 Ami. of. 



Amt. 23445 Rem. 4. 10 

Amt. 318:^ Rem. 39. 53 

Amt. 84480 Rem.a^S. 58 

Amt. 24053 Rem 4. 328 

Amt. 345833 Rem. 218. 161 

Amt. 223599 Rem. 356. 44 

Ami. 27423 Rem. 346. 775 



f^ Questions to be aimwered by the pupils in classes. 

What IS the first step in division ? To write down the dividend and divisor. 
Name the other steps ! Point off: seek: moltiplv: subtract; and bring 
down. What is meant bv divisdrl By dividend 7 By quotient 7 By re- 
mainder 7 By dividual 7 "What rules are used in dtviding 7 Multiplication, 
and Subtraction. 

When we say, 3 is contained in 20.-6 times, and 2 over, which of theao num- 
bers is the divisor 7 Which the diviacind7 Which the quotient 7 Which tlit 
remainder 7 Propose an example that has a divisor, cuvidend, quotient and 
remainder 7 

SHORT DIVISION. 
^31. This it a contraction of long division* 

^ Examples for Operation. 
Divide 7642 by 2 Divide 7695 by 2 Divide 61231280 by 5 

OrXRATIONS* 

2)7642 2)7695 5 )61281280 

3821 3847 1 Rem. 12246256 '^ 
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BXFLANATI0M8. 

1 Ex. Here one half of 7 is 3 ; &et down 3 and carry the I that 
femaina ; then half of 16 is 8 ; set down 8, and half of 4 is 2, and 
half of 2 is 1 ; so the quotient is 3821. 

2 Ex. 2 in 7, 3 times and 1 over : then 2 in 16, 8 ; then 2 in 0, 4; 
and 1 over : then 2 in 15, 7 ; and 1 over. 

3 Ex. 5 in 6, once, and 1 over, set down 1 : then 5 in 11, twice, 
and 1 over, set down 2 : then 5 in 12, twice ard 2 over, set down 
2: then 6 in 23, 4 times, and 3 over, set down 4 : then 5 in 31, 6 
times, and 1 oyer, set down 6 : then 5 in 12. twice and 2 over, set 
down 2 : 5 in 28, 5 times and 3 over ; set down 5 : then 5 in 30, 6 
times. 

A general Rule for Short Division. 

Inquire how often the divisor is contained in the fiTJt left 
hand figure of the dividend, and if that be too small to contain 
it, take the first two ; set that number down for the first left 
hand figure of the quotient — ^next, multiply the divisor by the 
quotient fiorure, and subtract the product from the figure, or 
figures, taken in the dividend, and to the remainder annex the 
next figure of the diviilend for a new dividual (performing this 
operation in jQur mind only) and extend the same process tQ 
each remaining Sguteof the dividend successively, setting down 
only the qr.otient. 

Exercises for. the Slate. 

Quotients. Rema. 

Divide 7687267 by 2 3843633 1 

8719875 by 3 2906625 

1760019 by 5 352003 4 

676973 by 7 82424 5 

867918 by 9 96435 3 

8965462 by 6 1494243 4 

2687146 by 4 671786 2 

^ 32. The following examples, in addition, subtraction, 
nulilplication and division, have incorrect answers annexed, 
that the learner may prove them to be so, and by that means 
•bCain a correct answer to each example. 

Addition is proved by subtracting the htal less tnp line from 
The SUM TOTAL. 

Subtraction is proved by adding the Remainder and Bub* 
trahend together. 

Multiplication is proved by dividing the Product by tlie 
Multiplier : The Multiplicand will answer to the Quotient. 

Division is proved by multiplying the quotient by the 
•or: The dividend will answer to the Product. 



It is very absard to renuire proof of a new beginneifnefore he 

\»M been made ^quainted with the means of obtaining i]C The radi- 
Msats of Arithmetic should first be given. 
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ARITHMtBTIC. 
ADDITION. 

7909797986 7377367 4728^7672 563218 
8658138987 9788472 364778738 987647 
3791297346 7323689 973844998 478295 






18035900986 11544225 14881381V5 1685821 

SUB;rRACT10N. 

From 9600740998 From 6000998803 From 9780342000 
Take 3798392602 Take 1654037645 Take 3366782 

Rom. 5691458286 5445850268 9686086328 

MULTIPLICATION. 

Multiply 372347832 by 6 Ans. 1901953669 
Multiply 372347832 by 7 Aw. 2327324891 
Multiply 673483723 by 5 Ans. 1034184882 

DIVISION. 

213)9798639(Qtt(7;. 47003 472)7634600(Qim»^. 16275 
3 1 2)77847 1 2( Quot. 2485 1 36)83808( Quot. 2327 
103)8874686((2iM>/. 86262 56)8^432(Q»i>/. 1471 

; ^ ABBREVUTIONS. 

To multiply by 9, 99, 999, &c. in one line. Method^^Ask^ 
Dcx to the multiplicand as many.ciphers as there are 9*8 in the 
■multiplier; then subtract the multiplicand from the new one; 
the remainder will be the answer. 

Ex. Mult. 472341 by 999 of cration. 

472341000 
472341 

Ans. 471868659 

To divide by 10, 100, 1000, 10000, &c Meihod^Cnt off 
the same numller of figured in the diyidend, as there are ciphen 
is the divisor. 

OPERATIONS. 

Ex. Divide 73214 by 10 Quoi. 7321 I 4 Rem. 
Divide <)7234 by 100 Q^ot. 87^ \UBem. 






DIVISION. 
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Summary view rf Addition, Subtraction, Midlijilieation und 
j^Hviiion, 

1. Add together the numbers, 473, 464, and 364. 
What is the sum total of, 647, 432, 5678 and 43. 
What is the amount of, 567, 483, 756 and 89. 
20 and 5 and 341 are how many ? 

2. Subtract 632 from 1847. Take 8121 from 9871. 
What is the difference between 464 and 502? 
How much larger is 912 than 732 ? 

How much smaller is 872 than 1047 ? 
How much must be added to 976 to make 1473 ? 
' How much must be taken from 2483 to leave 527,? 
. Take 4732 from 9783, what will remain ? 

3. Multiply 473 by 81. Find the product of 56 by 4 . 
How many are 5 times 328 ? 

856 is the multiplicand, 57 the multiplier, what is the product? 

Repeat 432, 5 times. 
781 and 32 are factors, what is their product ? 

4. Divide 4731 by 612. What is the quotient? 
How many limes is 4 contained in 3684 ? 
9746832 is how many times 82571 ? 

436 can be taken from 8673 how many times ? 
Suppose 4518 to be a dividend and 5 the divisor ; what is tiM 
quotient? 

SiQvs AND Abbreviations used in Arithmetic. 

+ signifies ptus or added to. Ex. 8 + 11 + 14 = 33. 
— signifies minus or lessened by, Ex. 7 — 5 = 2. 
X signifies mvUtiptied 6y. Ex. 6 X 8 = 48. 
-I signifies divided by, Ex. 8 -«- 4 = 2. 
s: signifies equals, Ex. 2 and 3 = 5. 

SUMMARY OF DEFINITIONS. 

In the course of the last four chapters, you havp practiced four 
kinds of operations on numbers : viz. Addition, Subtraction, Mttlti«- 
plication, and Division. 

Addition is the operation by which two or more numbers art 
united in one. 

Subtraction is the operation by which the difference between two 
Bombers is found. 

The larger Dumber is the minuend, the smaller number is the 
eubtrahend. 

MultipliaUion is repeating one number as oAen as there are 
anits in another number. , 

The multiplicand is the number tq be repeated ; the multiplier 
m the number which shows how often the multiplicand is to be re- 
peated ; the ficturs are both the multiplier and multiplicand ; ^d 
libe product is the nun ber obtained by multiplying. 

division is the operation by which we find how many tiines one 
atHhber contains another, — or, by which we divide one giftm 
nmnber into $8 many equal parts, as there are unit^ in anotbir 
fiMK number. f 

I 




70 ARITHMETIC. 

The dividend is the nomber to be divided. The ^titar is ^ 
number by which you divide. The quotient is the answer obiaii^Ml 
by dividiog. 

THEORETICAL PRINCIPLES, 

1. One number may be subtracted from another as many times 
as it is contained therein, which operation is called Diviswn, To 
find bow many tiores one Dumber is contained iD another, and what 
remains, is division ; and Division teaches to decrease the greater 
of two numbers, given, as often as there are units in the less number. 

2. Id divisioQ we inquire bow oftpn one number, called the di' 
visoTy may be subtracted from another, called the dividend. The 
number of timef is shown by the third number, called tl^e quotient* 
The fourth number shows what is left of the dividend, after divi- 
ding, and is called the remainder, 

3. We resolve the dividend into parts and find how many times 
the divisor is contained in each of these parts, which operation be- 
^ns contrary to addition, subtraction, or multiplication, viz. at the 
left hand, or higher order, and decreases the dividend by a repeated 
subtraction of each product arising from t! e divisor when multiplied 
into the quotient figure. When a figure* tf the dividend is annexed 
to the remainder, for a dividual, it is so many tens of a lower 
order. 

4. The quotient figure must be such as being multiplied into the 
divisor, will give a product equal to such a part of the diviuend, as 
is then taken for a dividual, or leave a remainder less than the 
divisor. 

5. When the divisor will not go in a dividual^ a cipher is placed 
in the quotient and another figure annexed to it. When toere is 
no remainder, the quotient is the absolute and perfect answer to an 
operation. With a given divisor the greater the divideqd the 
greater the quotient. And with a given dividend ^he greater the 
divisor the less the quotient. 

6. Division is a concise method of performing -many subtrae* 
tions of the same number. M'Utiplioation is repeatins[ tne same 
number a given number of times ; therefore division is the eon-* 
verse of multiplicaiion. The divisor multiplied by the quotient 
produces the dividend, and the divisor and <}uotient answer to the 
Factors in multiplication ; therefore multiplication is the converse 
of division^ the opposite — divide the dividend by the divisor gives 
the quotient, or divide the dividend by the quotient gives the 
divisor ; therefore division is the converse of multiplication, and 
multiplication of division. 

7. Addition is finding the amount sC several numbers. Sob- 
traetioD is finding the difference between two numbers ; therefore 
addition is the converse of subtraction, and subtraction of additioDt 

aUESTIONS ON DIVISaON. 

1. To divide means whati What does it dot What is proved Vf iti 
What does It teach 7 

S. How maii|r numbers are given in division 1 How msnyfooaAl 
Jlane them . ^^ 
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3. What is resolved into parts in division 1 What is contained in each 
of these parts 1 Wherein does division differ from addition, and sub- 
traction 1 What part of the dividend is decreased, and how much when 
dividing 1 What order is the figure which is annexed to the remainder 
to make a dividual. 

4. The quotient figure must produce a number equal to what 1 The 
number must be less than what 1 Do all sums have a remainder 7 

5. Why is a cipher placed^ in the quotient 1 Wbat does the quotient 
show when there is no remainder 1 How is the magnitude of the divisor 
and quotient determined 1 

6. Division is the converse of what rule 1 Illustrate it 1 Multiplica- 
tion of whatl Addition of what] Subtraction of whatl Woula sub- 
traction perform operations in division 1 What is the object of division 
theni 

SUPPLEMENT TO ADDITION. 

^33. The pupil has been taught the theory of arithmetic in 
the preceding pages. It is now proposed to make an applica- 
tion of the principles therein developed, and apply them to the 
solution of such questions as will occur in the transaction of 
business. 
Place 211. 43131.102 and 

34723, so as to amount to 

78167 when added. 



Add the following sums 76389 
576. 8799. 532, together. 



OPERATION. 


OPERATION. 


;^li 


76389 


431:M 


576 


102 


8799 


34723 


532 



7ttl67 86296 

From the above operations we deduce the following general 
rule for placing integers or whole numbers in order to be adde4» 

Role : — Place the figures directly under each other, (beginning 
«t the right hand^ in such a manner as when set down will form a 
perpendicular column on the right hand. This will be placing 
units under units, tens uader tens, hundreds under himdreds dbe. 

Examples for Practice, 

1. How should the following numbers be nlaced, 10327. 120. 
12. 102. and 9. so as to amount to 10570, when added ? 

2. In what order must 1327. 40. 31. 735. 8100. be arranged 
•0 as to make 10233 when added? 

3. If vou add 102. 3723. 41. 56. 109. and 302. together 
iriiat will be their amount 9 Ans. 4333 

4. Take 370. 8000. 301. 5. 3^7. and make the amount 9003 

I 34* Practical questions: puch as will occur in t& 
Imnsaction of businsts. Rvlks are giren when new OiCSES 
oecur, so that the learner need ngt appiy to the tocher fi>r 
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ClUESTIONS FOR SOLUTION. 

What is the sum of 3765 hushcls ; 990 bushels ; and of 127 
bushels, when added together ? Ans* 4882 tush. 

Role : — Place units of one order under each other, then add them 
as in the 33d sectiou. 



OPERATION. 

3765 
990 
127 



4882 Ans. 

m 

1. A merchant bought at one time, 543 barrels of be^; at 
another 407 ; at another 152 ; and at another, 414. How many 
did he buy in all 1 A7is. 1516 barrels. 

2. Suppose you sold 47 yards of cloth to one man ; 37 to 
another ; and 50 to another ; find the number of yards sold ! 

Atis. 134 yds, 
3". Suppose you bought a carriage for 325 dols., and wished 
to sell it at 25 dels, advance : how much must it be sold for ? 

Ans. 350 dots, 

4. A drover bought sheep as follows, of A. 37 ; of B. 86 ; of 
C. 10.i : how many sheep in all? , Ans. 225 

5. There are four numbers, the first of which is 532 ; the 
second 895 ; the third 240 ; and the fourth as nkich as the 
other three : what is the sum of them all ? Ans. 3334 

6. A gentleman purchased a farm for 8257 dels. ; paid 953 
dols. for having it fenced ; and 300 dols. for having alitrn built 
upon it : how much must he sell it for, in or^pr to gain 100 
dols? Ai^i 96i0 dols. 

7. A man spent 30 years in the United States ; 5 years in 
France; 12 years in Italy; 7 years in Germany ; 4 years in 
the Netherlands ; and afterwards returned to the United States, 
where he lived 26 years : how old was he at his death ? 

A71S. 84 years. 

8. From the creation of the woHd to the flood, was 1656 
years ; thence, to the building of Solomon's temple, 1344 years ; 
thence, to the birth of our Savior, 1004 ; thence, to the present 
time, 1833 : how old is the world ? Ans. 5837 years. 

9. A trader bought four pieces of cloth, the first piece con- 
tained 86 yards ; the second, 55 yards ; the third, 87 yards ; atfd 
thi? fourth, 91 yards : what was the number of yards bought? 

Ans.Zl^ 
10. '^farmer sold 150 bushels of com; and then had 60 
bushels 1^ : how much corn had he at fiist ? Ans. 2 1 Jmsh. ,. 
11. The potestant missionary societies in different parts of 
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'ike world have 211 stations ; 388 missionarks and dl25 teachers : 
what 18 the total numher of missionaries and teachers ? 

Ans. 713 

12. A man paid 16 dols. to A., 9 dol& to B., 7 dols. to C.^ 
10 dols* to D., 6 dols. to £L, 4 dols;^ to F., and had 8 dollars left : 
how many had he at f^rst ? Atis* 60 dols. 

13. ,1[ A &.rmer sold 3 oxen for 45 dols. ; 2 horses for 103 
dols. ; 7 cows for 21 dols. ; and 8 sheep for 10 dollars : how 
inuch did he receive for all of them ? Atis, 179 doU. 

Rule : — Set down the price of the animals not the aniifials them- 
telyes* Or set down the price of an article sold, and not the thing 
itself, &c. 

14. B. bought 212 barrels of flour for 1060 dob. ; 320 bar- 
rels of sugar for 6400 dols. ; and 66 barrels of cider for 180 dols.: 
£nd the amount of money expended I Ans, 7640 dols. 

15. HA grocer bought 560 bushels of rye for 530 dots. ; 387 
bushels of corn for 237 dols. ; 287 bushels of potatoes for 75 
dols. : find the amount of money and articles sold ! 

Atis. 842 dols. 1234 bu>sh. 

Role : — Set down the price of the commodity sold, find th« 
amount of the same-^then set dowathe quantity of bushels, pounds, 
yards, &c. and find the amount ; their sums will be the respective 
answers. 

16. J. K. bought of G. B. merchandise as follows — 9 yards 
of silk iov 21 dols. ; 12 yards of black broadcloth for 30 dols. ; 
10 yards of shalloon for 3 dols. ; 10 yards satin for 16 dols. 5 
and 12 yards of blue broadcloth for 32 dols. : find the number 
of yards sold, and the price of the whole ! 

■ Ans. 53 yds. 102 dols. 

17. A drover paid 300 dols. for 100 sheep ; 525 dols. for 150 
sheep ; and lOW dols. for 250 sheep. How many did he buy? 
What did the whole cost ? Ans. Bought 500 ; cost 1 825 dols. 

18. If The exports from the TJTnited States in the year 1819; 
were as follows, viz. produce of the sea 2024000 dols. ; »of thd 
forest 4858000 dols. ; of agriculture 41502000 dols. ; manufec- 
tures 2578000 dols.; uncertain 630000 dols.: w-hat was the 
whole amount 7 Ans. 5 1 592000 dols. 

Rule : — To find the amount of several sums where dates ar^ 
given, disregard the time mentioned. * 

19. The coinage at the mint of the United States during the 
year 1830 consists of 8357191 pieces of coin, of which 643105 
dols. in gold coin; 245400 dols. in silver coin ; 1715 dols. in 
fcopper : what was the amount of money coined? 

Ans. 890220 doh. 
20. In 1828* the Univernties and Colleges in the H. S. 
amounted tp 39, there were 3482 Academical Students, and 11B4 
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Medical Students. In the Theological Institutions there werv 
542 students ; how many students in all ? Ans, 5208 

21. The total amount of expenditures for the Armory ai 
Springfi«>id, Mass. from 1795 to 1829 is as follows, \nz. for landft 
buildings, workshops, coal house?, arsenal, &c. 2378561 1 dels, , 
pay of officers, workmen, &c. 3700.^5975 dols. ; for 'miscella 
neous purposes, 3700280 dols. : find the total sum ! 

Ans. 397541866 (f^Zf. 

22. IT Letters were invented by Memnon, an Egyptian, 1822 
years B. C. : how many years since the invention 1 (date 
1831.) . Ans. S«53 

Rule : — To find the number of years since an event that hap- 
pened before the Christian era, add the current year to that date, 
and it wilLgive the time sought. 

23. Danus brought from Egypt the first ship that ever ap 
peared in Greece, in the year 1485, B. C. : that event happened 
now many years ago? (date 1831.) Ans. 3316 

24. Iron was found, 1406 B. C. from the accidental burning 
of Mount Ida: how many years since its discovery? (dat« 
1831.) Ans. 3237 

25. Socrates the philosopher was born at Athens in Greece 
470 B. C. — he was put to death by the Athenians on a false 
charge of being an atheist 400 B. C. : how many years sinc« 
up to 1831? Ans. 2231 

26. Julius Gesar, was murdered in the senate house 44 B; C. 
and Louis the XVI. king of France was beheaded. A. D. 1793 z 
the distance of time between the events is required. 

Ans. IS37 years. 

535* Questions will now be presented showing the natura 
use of Subtraction. 

What is the diflference between 453 yards bought and 232 
ioldl . Ans. 221 

Rulb: — Place the larger number first, then the less directly 
iiniter it and subtract, the remainder will be t^e answer. 

OPERATIOlf. 

453 
232 






■:.i 'I 



» 



» 



221 Ans. 



QTTESTIONS FOR SOLUTTON, 

1. Find the difference between 756 gallons received, and 44^ 
deliver^! Ans. 312 dif. 

2. Bought 74000 3rard8 of doth., sold 29460 : how many 
yards^ unsold? \ Ans. 44540 

3. Sold 210 acres of land ^m a farm of 5*^7 : how many 
lores weie there remaining t Am. 32T 
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4. Bought merchandise for 487 dols., sold the same for 587 
dels. ; how much did I gain by the bargain? Ans. 50 dols. 

£r. G. bought rye of C. F. for 863 dOls., but was obliged to 
dispose of it (being, damaged while in his hands) for 23 dols. 
less than cost : how much did he g^ for it ? Am, 840 dols. 

6^ A merchant has 1387 dols. worth of goods, and owes 378 
dols. : how much is he worth % Am* 1009 dols, 

7. If a farm be valued at 6587 dols. and the owner thereol 
should be indebted to. A. B. & Co. of a neighboring eity 1000 
dols. : what would he be worth if his debts were paid 1 

Aus. 5C87 dols. 

8 IT A. bought a chaise for 215 dols. and paid in par) a wagon 
worth 37 dols. and the rest in momey : how much money did* h« 
pay t Ans. 178 dols* . 

Rule : — Subtract from the original price of an article'/jhe price of 
the <;uromodity proposed to be ^iven in part pay for the same, the 
remainder will be what is due m money. 

9. A grocer sold a' farmer melasses, sugar, coffee, &c. to the 
amount of 50 dols. The farmer paid in grain, butter, cheese, 
and pork to the amount of 36 dols., and the balance in money : 
how much did the grocer receive in cash ? Ans, 14 dols» 

10. U Bought 378 acroij of land for .4536 dob. sold 125 acres 
hr 1975 dols. : how many dols. were regained, and how many 
acres unsold? Ans, reg, 2561 dols, 253 acres unsold. 

Rule : — Fin J the difference between the money expended and 
received ; than between the quantity bpught and sold, the result 
will be the correct answe**. 

1 1. A grocer buys 560 bushels of rye for 531 dols. and selli 
201 bushels for 401 dols.: how many bushels will he have leifl; 
and what will they cost him? Ans, 359 bush, cost 130 dots, 

. 12. ^r A. borrowed of B. 437 dols. ; A. paid B. at several' 
times, 100 dols ; 50 dols ; 25 dols.,; and at another time 30 dols.: 
what is still due B.? , Ans, 232 dols. 

Rule : — When the "Sum borrowed or lent is in one sum and at 
OKE time, but the payment in different sums, and at sundry times ; 
find the total of the payments, and subtract their amount from tht 
6um lent or borrowed. When both the sum borrowed and pay- 
ments are in different sums and at sundry times, find the amount 
of both, and subtract the less from the greater, the difference will 
be the answer. 

13. D. borrowed of H. at several times $5 dots , 50 dols. 
100 dols., and 4 dols. — H. lent D. at sundry time^ 30 dols« 12 
dels.. 10 dols., and 25 dols. : which Ha indebted p. to H;, or H. 
to D.^ and how much? Ans, due if. 1 (2 dolsii r 

14. A. on a settlement, .found B., indebted to him thefollow^ 
ing sums ; hx a lot of lumber 25 dols. ; for a yoke of oxen 65 
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d«^ ; for a hone 80 dols., and for the use of a plow 2 job. 
B.'s charge against A* was 35 dols,: which was indebted 1 

Am* B. to A. 137 dol^, 
15* If Silver was first coined at Rome A. M. 3935; ia 
America A. M. 5334 : how many years between the two dates ^ 

Ans. 1399 

Rule : — Tbe time from one date to another is found by subtract^ 
iog tbe former from the latter. The age of an individual by sub* 
tracting tbe year of their birth from that of their death. 

16. The second temple of Jerusalem was finished A. M» 
3489, under I>ariu8. It was bef ieged, and the Jewish nation 
was destroyed and scattered by Titus A. M. 4074 : how many 
years elapsed between the events t Ans. 585 

17. Robert PoUok, was born at Muirhous near Glasgow 
1798 ; died at Devonshire A. D. 1827 : what was his age ? 

Ans, 29 years, 

18. Flavius Josephus, the &mous historian of the Jews, was 
bpm at Jerusalem A. D. 37, and died 93 A. D. : what was his 
age ? Ans» 56 years, 

19. IT In 1830 the national debt of the United States vf?s 
48565406 dels. ; in 1831 it was 39123191 dols.: how much was 
paid in 1 year 1 Atis, 9442215 dols. 

Rule : — Disregard tbe time. 

20. The number of children between the ages of 4 and.lS^ 
in the school districts of Connecticut, in 1828, was 84889 ; in 
1829, 85482 : how many more children were there in 1829 
than in 1828? A%5. 593 

^ 36. Gluestions will now be presented showing the naturs 
and utility of Multiplication. 

What will 378 hundred of beef amount to,' at 5 dols. per him* 
dred? Ans. 1890 dols. 

Rule : — Multiply the price by the quantity, the product will bi 
tbe answer. Or make the larger' number the multiplicand, tfai 
{■nailer the multiplier, and the product will be the amount. 

OPERATION. 

378 quantity, 
5 price, 

Ans. 1890 dols. 

qUESTIOKt FOB SOLUTION. 

1. Suppose you sold 48 cords of wood at 4 dols. a cord : i 

wImI would it amount Ans. 192 doimm. ; 

S. What cost 9 tunsof Russia Iron^at 112 dols. per tunt ' ^ 

Ams. 1008 Mft. ^ 
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S. What cost 6 tuns of plaster Paris,^ at 61 dols. a tun ? 

An$, 366 doli, 

4. If one tun of hay cpst 8 dols. what will he the cost of 50 
tuns ? Afis. 400 dols. 

5. A man hought a quarter of heef, weighing 237' lbs. at 7 
cents per lb. : how much did it cost? Ans, 1659 ^ts, 

6. A merchant bought 84 pieces of linen, at 16 dols. a piece ; 
to how mach did they amount 1 Ans, 1344 dols. 

7. A farmer purchased a ferm containing 534 acres, at 51 
dols. per acre : how much did he pay for it 7 Am, 27234 dols. 

8. A drover bought 253 cows, and paid 18 dols. per headt 
how much did the whole cost ? Ans, 4554 dols, 

9. A brewer sold 325 barrels of ale, at 12 dols. per barrel : 
to how raucJi did they amount ? Atis, 3900 dols, 

10. What would be the amount of 375 hogsheads of sugar 
at 35 dols. per hogshead ? Ans, 13125 doU. 

11. How much wheat will 36 persons consume in 2 years if 
they use 12 bushels each week? An^, 1248 btish, 

12. A farmer employed 128 men to finish a piece of fencing; 
h& gave' each 17 dols. : how much did the fencing cost? 

Ans. 2176 dols. 
I 13. It is calculated that 13500000 tuns of water descend at 
! the falls of Niagara every hour : how much at that rate falls every 
I day ? Ans, 324000000 luns. 

Note. There are 24 hours in one day. 

14. MT A. bought 12 spoons at 80 cts.; 12 at 310 cts.; and 11 . 
knives and forks at 31 cts. each : what did they cost? 
i Ans, 5021 cts. 

1 Rule : — Find the amount of each article by multiplying the price ' 
] by the quantity — Add the several products into one sum, this will 
> be the total amount. 

I 15. Suppose a lady bought 4 yards of silk at 75 cts. per 
[ yard ; 3 yards of cotton at 32 cts. per yard ; 2 yards of brown 
Holland at 44 cts. per yard ; 5 yards of black lace at 96 cts. 
I per yard ; and 4 skains of sewing silk at 5 cts. a skain ; to what 
' did her bill amount ? Ans. 984 cis. 

16. If a man earn 3 dols. a week : to what will it amount in 
8 years and 7 weeks ? Ans, 489 dolk. 

Note. There are 5Q weeks in otie year, 

17. IT There are three numbers ; the first is 3721 : the other 
, itimes as much ; the third 1823; how much is the fourth ? 

Afts. 20428 

[Rlix: — Repeat the number mentioned in the question as many 
6o$9 as dictated bv ^e language ; then add to that the sum men- ' 
ilRied f& the question. The amount will be the answer. 

18. A. raised on his &nn 56 bushels of wheat ; tiriee m 

7* 
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many oats ; 24 bushels of peas : tiiree tirues that quantity of rjrei 
5 tunes the quantity of barley that he did of wheat : what \vai 
the number of busheis rai^^ ? ' ^ Af^s, 544 

19. ^ If 112 pounds of sugar cost 1050 cts? and selling it at 
1 1 cts. per pound : what is the net gain ? Ans, 182 cis, 

RrLG : — Multiply the coraraodity bv the selling; price ; then sab 
tract the first cost from that amount aud it will give the uet gain. 

20. If a piece of cloth, containing 31 yards cost 187 dols., 
what is gained by selling it at 725 cts. per yard ? 

Ans. 3775 cts, 

21 . If a chest of tea, containing 1 10 pounds be sold at 1 13 cts. 
per pound ; what is the gain, the first cost being 9675 cts. ? 

Ans. 2755 cts, 

22. fi Bought a piece of broadcloth containing 53 yards at 
465 cts. per yard, and sold it at 500 cts. a yard: what was the 
profit on the whole? - Ans, 1855 cis. 

Rule: — First find what the ^hole comniodity cost at the purchase 
price; then 6Dd what the same amounts to at the selling price 
subtract the first cost from the amount ; this will give the net gain. 

23. Bought 658 pounds oC cheese at 9 cts. per pound, and sold 
it at 1 1 cts. a pound : ^what ^vas the gain upon the whole? 

Afis, 1316 cts, 
21. A merchant bought 100 yards of cloth at 3 JO cts. per yard 
and sold it at 250 cts. a yard : what was lost by the sale ? 

Ans, 50 dols, 

^37* Questions showing the necessity and utility of 
Divit ^on will now be presented* 

If 1 yard of cloth cost 5 cts. : how many yards can be bought 
for 7500 cte.? iiny. 150Oyar^ 

Rule : — Make the price of one yard, pound, bushel, &c. the dt- 
Tisor ; then place the amount of money proposed to be expended 
for the dividend ; or place the le^ sum for a divisor, and the 
larger for the dividend, the quotient will be the. thing sought. 

OPERATION. . 

5 )7500 
1500 iin5. 

QUESTIONS FOR SOLUTION, 

1. How many bushels of rye could be bought for 441 dols. if 
1 buahel cost 63 cts. ? Ans, 700 

2. If 3025 dols. wee to be divided between 5 persons ; what 
will each individual's share be? Ans, 605 dois^ 

3. At 5 dols. a barrel : how many barrels of fish may be 
bought for 455 dols. ? Ans, 91 

4. If 1 chest of tea cost 50 dols.: I wish to know how many 
I can have for 1350 dols. ? Ans. 27 
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5. How much beef can be bought for 168 dols. : if 100 weight 
cost 8 dols. ? Ans. 21 kun, 

6. At 8 dols. a cord : how many cords of wood may be bought 
for 856 dols.? Atts. i07 

7. At 4 dols. a barrel : how many barrels of flour may b^ 
boug^ht for 328 dols. ? Ans. 82 

8. If x07 barrels of beef cost 321 dols. : what is the cost of 
1 barrel ? ' Arts. 3 dols, 

9. A gentleman ejected a house in 30 days which cost 1325 
dols. There were 5 persons employed in doing it : what did 
each receive ? A7is. 265 dots. 

10. A laborer engaged to work 8 months for 96 dols., how 
much did he receive per month? * Ans, [2 dols. 

11. A flour mill with 3 run of stones, ground in 6 days 630 
bushels of wheat : how much is that per day ? Ans. 105 bush. 

12. A tobacconist has 4368 pounds of tobacco which he 
wishes to pack into boxes containing 56 pounds each : how 
many boxes must be made to contain it ? A7is. 78 

13. ^ A farmer died and bequeathed bis estate to 2 of his 
sons. I'he property consisted of 349 dols. in cash ; a house 
and furniture worth 504 dols.; a farm valued at 600 dols. ; 
stock worth 230 dols., and produce worth 125 dols. : how much 
did each receive ? Ans. 904 dols. 

Role: — A(|d the several sums of mobey, &c. together; then di- 
vide tlieir amount by the number of parts^ or different individualis 
among whom it is to be distributed. The quolieiii ,will be the 
answer. 

14. Two merchants dissolved copartnership. The stock in 
trade was valued at 1237 dols.; Book accounts, 2745 dols. ; 
value out in Promissory Notes 561 dols.; cash on hand 1255 
dols. : what ought each to receive if divided equally among 
them ? , Ans. 2899 dols.. 

15. A merchant bought 8 hogsheads of brandy, for 950 dols. ; 
he paid for freight 100 dols. ; for duties and other charges 50 
dols., and he vvishes to gain 100 dols. : how niust he sell it per 
hogshead? . Ans. 150 dols. 

16. 1! A legacy of 5727 dols. was left to 3 persons, and was 
to be di\ ided equally among them. But immediately after the 
death of the testator, they lost by fire, a house valued Vl 1230 
dols. : what ought each to receive of the remaining legacy ^ 

Ans. 1499 dols. 
Rule : — First find by subtraction what the entire gain or loss is, 
then divide the rema nderby the number mentioned in the question 
the quotient wdl be the answer, 

17. Two merchants had gained by trade 17365 dels. — Out of 
which they lost by bad debts, mijfcalculation and fire 1241 dols. 
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The remainder they divided among themselves : what was the 
portion of each ? Ans. 8062 doh. 

18. A man dies leaving an estate of 71600 dols.r there are 
demands against the estate amounting to 39876 dols. the residue 
is to be divided among 7 sons : what will each receive ? 

A'.%s. 4532 dnls., 

19. Bought 30 hogsheads of melasses, for 600 dols. paid 
duties 20 dols. ; for freight 40 dols. ; for porterage 6 dols., and for 
insurance 30 doJs. 2 if 1 sell them at 26 dols. per hogshead how 
much shall I gain? 

Ans, 84 dols. 

20. T A man bought 5 pieces of cloth, at 44 dols. each ; 976 
pairs of shoes, at 3 dols. a pair ; 700 pieces of calico, at 5 dols. 
each ; he divided the whole amount among 8 persons : what 
did each receiv^e? 

Ans. 831 dids, 

21. A man going a journey, traveled 21 days; 45 miles per 
day. He agreed to pay 60 cts. for every 5 miles : how far did 
he travel, and what was the cost of the journey 1 

^Ans, 945 miles — cost 1 1 340 cts, 

22. A farmer sold 435 bushels of corn at 56 cts.* per bushel; 
865 of rye, at 75 cts. per bushel ; he wished to divide the amount 
equally among 3 creditors : how much did each receive ? 

ii?u. 17245 «/«. 

23. Bought 4 bales of cloth, each containing 6 pieces, and each 
piece 27 yards, at 54 dols. per piece : what is the value of the 
whole, and the rate per yaroJ 

Ans, while 1296 dols. at 2 dols, per yard, 
^ Divide 25 dols. between two persons and give one 7 dolsi 

more than the other. Atis, 9 dols, and 16 dols. 

Rule : — From the whole sum take out what one has vwte 

than the other ; then divide the remainder equally, to which 

add the suib or sums subtracted. 

' OPERATION. 

Proof- 9 dollan^* and 16 dollar 25 9*" 

make 25 dollars, the sum to hie 7 7 

divided; and iO dols. is 7 dollars more — 

than 9 dollars 2)18(9 16 

Again' — Three persons drew a prize of 20000 dols.^; the 
second is to receive 600 dols. more than the first ; the third 800 
more than the second : what is each person's share ? 

"Vhid first 6000 dols.. 2d. 6600 dols^ 3d. 7400 Ms 
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OPERATION. 

whole sum ^0000 2d. ree'd. 1200 

what 2d. 3d. h as 200t) 3d. rec'd. 800 moti. 

3)1800j(6000 \st. which is 2UiiO 
P»oo» 6000<;o/5. 18000 600 

6600 dots. tJoOO 2d. tha?re. 

7400 dots. * 800 



, equals 20000 thesuMtobedivM. 7400 3^. share. 

' N. B. To solire this question by double position, (as /lone by DaboU and 
others) takes I28jigureai exclusive of the answer. '' * 

24. A gentleman divided an estate of 15000 dols. between 
his two sons, giving the elder 2500 dols. more than the younger: 
what was the shares of each? . ( Elder 8750 dols. 

■^**** ( Younger 6250 dols, 

25. Divide 1200 acres of land among A., B., and C. ; so 
that B. may have 100 more than A. ; and C. 64 more than B. 

A71S.A. 312 B. 4.12 C. 476 
Note. Find the sum 264 to subt. from 1200. 

26. Divide 1000 dols. among A., B., and C, ; give A, 129 
dols. more than B. ; and B. 178 less than C. 

Ans. B's. 231 dols., As. 360 dols^ Cs. 409 dols. 

Note. ^Find the sum 307 to subt. from 1000. 

H Dmde 1 17 dpls. among A., B., and C. ; give B. twice as 
much as A.* and C. three times as much as B. : what will each 
receive? Ahs. A. 13 dols., B, 26 dols., C. 78 doU. 

Rule : — First, find the number of simple shares, then divide the 
sum by them ; the quotient will be ^e first one^s share ; then mul- 
tiply the first one's share by so many as the secend has shares more 
than the first, the product will be the second one's share : proceed 
thus for every succeeding share. 

A. has 1 smple share. operatio:^. 

B. 2 simple shares. 9 U 1 7 

C. 6 simple shares. ' 

9 JSo, of simple shores. 1 3 A's. shafts 

2 

26 B's. share. 

pROOP. Add all the shares into 13 A's; ^ 
ene- if it pe equal to the dividend, the 26 B's. yg Q,g^ ^^^^^ 
work IS right. 78 C s. 

117 dollars ; the sum to be div^d. 

27. Divide 380 dols. among A., B., C, and D. ; give B. 
three times as much as A. ; C. four times as much as B. ; and 
D. five times as mtich as C. : v/hat will eac}i have ? 

/ Ans. A. 5 dols., B. 15 dJs., C. 60 d0k.^.D. 300 dols.. 
1f 6 shares. 

28. Divide 4114 dols. among A., B^ G., and D. ; givo B* 
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&ar tiroes as much as A. ; C. three times as much as B. ; and 
D. ten times as much as all the otbc^ : what will each have ? 

Aus.A 'Z2dols., B. 88 dols., C. 264 dots., D. 3740 dots. 

187 shares. 
' 29. Divide 333 dels, aitiong A., B., and C. ; give B. ten 
times as much as A., apd C. ten times as much as B. : what 
will each receive ? Ans. A. 3 dok., B. 30 dols., C. 300 dols. 

Ill shares. 

30. Two men bought a lottery ticket in partnership, A. paid 
9 dols. towards it, B. 7 dols. ; the ticket drew a prize of 2000 
dols. : how much did each receive ? 

16 shares. Ans. A. 1 125 dols,, B. 875 dols. 

31. The age of A. is double that of B., the age of B. triple 
that of C, and the sum of all their ages 140 : what is the aged 
each? Ans, A*s. 84 B's. 42 C's. 14 

10 shares. 



General Principles (jf Ihe Amplication of the Four Rtdea of 

Arithmetic* 

1. Under the head of Addition will come all such questioDS, 
where quantities of Ike same kind are to be counted together. It 
is of course impossible, to add quantities of different kinds together 
under any denomioation than as mere things j aad this remark, 
simple as it is, may escape notice m certain cases. 

That all this applies equally to Sitbtraclion^ is evident from the 
principle, that it is only the converse operation of Addition/ ' 

2. The application o( Multiplication occurs iu every case where 
one of the quantities occurs repeatedly, this repetition bein^^ as often 
as indicated by another number, which forms the multiplier ; such 
is the case, for instance, in all purchases, at a certain rate for the 
adopted unit of the things bought, or sold ; and in general, when- 
ever the same thin^ or quantity is repeatedly taken. 

3. Division applies to all cases where any quantity orthings is 
to be divided among an, equal number of persons,orintoan equal 
number of lots or parts; the quotient will give, the share of each 
person, or the quantity of things in each lot or part. It will there- 
fore apply to find the price of a single piece of a thing, of which a 
large number has been purchased for a certain price. 

The amount, or sum total in Addition, will be of the same de* 
nomination, as the numbers that comprise the example. 

The remainder, in Subtraction, will be of the same kmd, or 
denomination, as the minuend and subtrahend. 

The product, in Multiplication, will be of the same kind as the 
multipficand, for the multiplier is always a number. The multi- 
plieand is a quantity, or the price. We repeat the quantity or price 
according to the amount purchased. 

From the nature of Division^ it is evident, that the value of tlit 
^Eootient depends both on the divisor and the dividend. 
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When the divisor is a nombbr, theD the quotient will be a quaih 
TiTY of the same kind as the dividend. 

When the divisor is a quantity, the same as the dividend, then 
Che quoiicnt wilt be a namber. 

PRACTICAL APPLICATION OF THE FOUR RULES OF 

ARITHMETIC. 

Teacher. Having the quantity of several commodities or nnmbers of 
things given, how is the amount found 1 

JHtpii. Ans. By adding them together. T. Give an example ! [LH 
the pupil do this or ally. \r 

7\ What questions will come under the head, Addition? Pupil^ jet 
page 82. Can we add things of a different kind together 1 Why notf 
P. see page S2. 

7*. When the purchase price of an article is giren, and a certain ad- 
vance on the whole is given ; how can the seUing price be found 1 

P. By adding the purchase price to the gain proposed. * 

T. Give an example ! 

7*. When the quantity, sold and unsold is given, how is \heMai 
found 1 

P. By addinff all into one sum. T. Give an example ! 

P. Ans. Sold 30 bushels of rye ; had 70 left ; how many bushels had 
I at first 1 

T*. In every example, for solution there is something known, and 
something required ; what is known and what required in Ex. 6, paga 
72. [ The pupil coiisiUls the ex. and answers^ thus — 

P. The price of the farm, fencing, and barn is known ; the price of 
sale togain 100 dollars, is required. 

T. When the number of articles, &c. are given, dnd the amount paid 
for them is required ; what is the method of solution 1 

P. Find the amount of mojuy paid for the whole, and disregard the 
number of articles. 

T. Give an example ! 

T. What method is taken when the amount of money expended, and 
the number of articles^ are required 1 

P. Add the several sums of money together for one Ans.'^ then the 
number of articles named for the other. 

T. Give an example ! 

T. When the amount of several things is required, and the date is 
>^ven, what is the method of operation 1 

P. The time is not added in with other things. T. Give an example ! 

T. How is the space of time up to the present found, when the event 
happened before the Christian era ? 

P. By adding the current year to the date of the event. T, Give an 
example ! 

T. When the purchase and selling price are given, how is the gaui 
fonnd.l 

P. By subtracting the\>nrchase price from the seUing price. T. Givia 
an example! p 

T. Can we subtract unlike quantities fromdach other 1 Why not 1 
{see page 82.) 

T. When an article is sold for less than cost j how is the loss found 1 

P. Take the selling price from what the article cost ; the remainder 
will show what the loss is. 

T. When exchange is made in property, and the difference in value 
Is to be paid in money \ how is the sum of money found 1 
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P. Bjr taking the price of the article given in exchange, from the 
price oi the article exchanged^ the difference will be the sam paid. 

T. Give an example ! 

T. When commcxiities or yams of money are borrowed, in several 
parcels, and paid at different times; how is the difference in amouni 
found ? 

P. By adding the several sums borrowed, together, for one total ; then 
the sums paid for the other total ; and then take the less from the greater. 

T. Give an example ! 

T. How is the time from one date to that of another found 1 • 

P. Take the former from the latter. T. Give an example ! 

T. Huw is the age of an individual found 1 

P. Take the year of his birth from that of his death. 

T. Giv^ an example ! 

T. When you have the price of one pound, yard or bushel given ; 
how is the price of a quantity found 1 

P. Repeat the price of one yard, &c., as many times as there are nam- 
ber of yards, pounds,' &c. mentioned. 

T. Give an example ! What will the product be 1 P. Money. 

T. Why 1 (see page 82.) 

T. What questions will occur in multiplication 1 What form.s the 
multiplier 1 Does this rule apply in .cases of purchase! What is re- 
peatedly taken 1 P. [see page 82J 

T. When the price of several articles is given per yard, &c. and their 
total amount is required : how is it found 1 

P. Multiply* the price of each article by the amount bought ; apd add 
their products into one sum. T. Qive an example ! 

T*. How is the net gain on an article found, when the cost of the 
whole is given, and rate per pound, &c. of sale given 1 

P. Find what the commodity amounts to at the selling price; subtract 
the first cost from the same, the remainder will show the net gain. 

T, Give all example ! 

T. When the price of a number of yards &c. is given ; how is the 
price of one found 1 P, Divide the amount paid for the whole by the 
quanitv. 

T. Give an example ! 

T. When any number of things ar6 to be divided among several in- 
dividuals, how is the operation performed 1 

P, Divide the whole sum by the number of individuals who are to 
receive it. T. Give an example ! 

T. What questions will occur in division ! P. {see page 82.) 

T. Why will the quotient be of the same denomination as the divisor? 
P. {see page 82.) *- 

T. Propose a question performed by addition and division ! 

P. A. had 500 dollars of personal property, and 1000 dollars of real 
estate, and divided it among his two sons. 

T. Propose a question performed by subtraction and division I 

P. B. had property to the value of 5173 dollars ; but lost by misfor- 
tune 300 dollars, and ^en divided the remfiinder among 3 |)ersons. 

T. Propose a qui^tion solved by multiplication and division ! 

P. Sola 71 yards of cloth at 5 dollars per yard ; 31 acres of land at 10 

dollars per acre : divide the amount equally among 3 persons. 

.^— ■^— ^— — — »»— .^™-^.— ■»— "-^— ■ I ' ■ ' »^—i ^»^.»^^.~— .— ■ ■ I — »— ^f^^i^f^ 

Rem, It would be a profitable exercise for the pupil to tell the teacher how eaeh«» 

tnpto ift«otTe4 in the ^^rteapUulaUen" and miacaUaoeoiiB examples in Ftderal Mfmtigk 
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RECAPITULATION. 

♦•♦ For Answers see Key, page 230. 

1. Maps and Globes were invented by Anaximander, 600 B. 
C. i how long have they been in use up to 1831 ? 

2. Gen» La Fayette was born in June 1757. He joined the 
army under Washington when but 19 years of age. He visited 
the U.S. in 1824 ; and returned tt> France in 1825 : how many 
years since? (date 1831.) 

3. A man bought 20 casks of wine, containing 2459 gallons, 
' and sold 14 casks containing 1682 gallons: how many casks, 

and how many gallons were left ?• 

4. Plato a Grecian philosopher died at Athens 34 B. C. : 
how many years since his death, date 1831? 

5. Bought 3 yards of cambric at 2 dols. a yard, 7 yards of 
•ilk for 3 dols. per yard, 5 yards of ribin for 4 dols. : to what 
did the whole amount ? 

6. It appears that the United States in 1828 imported silk to 
the amount of 8463563 dols. of which 1274461 were exported: 
France annually imports to the amount of 20000000 dols. : 
what is the amount of silk imported? 

7. J^ trader, that has 48 dols. wishes to buy all the boots he 
can pay for, at 5 dols. a pair, and then lay out the remainder of 
his money in shoes, at 1 dollar a pair : how many pairs of 
boots, and of shoes, must he buy ? 

8. The number of checks, stripes, and ginghams manufac- 
tured in the State prison at Windsor (Vt.) annually, is 300000 
yards : how many is that per day ? 

9. The iron made in the United States in 1828, amounts to 
about 30000000 dols. and employed 35000 men as colliers, 
wagoners, founders, forgers, &c. : how many dollars is that to 
each man ? 

10. A batcher bought 4 &t oxen : the first ox slaughtered 
weighed 1 045 pounds ; the second 20 pounds more than the 
first ; the third 40 pounds more than the second, and the fourth 
55 pounds more than the first : what is the weight of the four 
oxen? 

1 1. A trader bought 25 barrels of flour, paying 7 dols. a 
barrel for 1 1 barrels of it, and 9 dols. a barrel for tne remainder : 
what did the whole cost ? 

12. The number of votes given in favor of the Federal con- 
stitution of Connecticut in 1818, was 13918, and against it 
12364 ; of how many votes did the majority consist ? 

13. George Washington was President of the United States 
fifom 1789 to 1797 ; John Adams from 1797 to 1801 ; Thomas 
Jefierson from 1801 to 1809; James Madison from 1809 to 
1817; James Monroe from 1817 to 1825; John €1. Adaiai 

8 
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from 1825 to 1829 ; Gen. Andrew Jackson from 1829 to 1837: 
how many years were they one after another Presidents of the 
United States ? 

14. The saying already ejected by temperate movements in 
the article of distilled spirits, amounts, on the lowest estimate, to 
more than 2000000 dol^. a year : how much would that be in 5 
years? 

15. It has been shown that 40000 die annually in the U. S. in 
consequence of hard drinking : how many is that per day ? 

16. A merchant had 650 barrels of flouc, sold 95 barrels to one 
man ; 38 to another ; and 225 to another ; how many barrels 
had he left? 

/ 17. A man has a farm containing 200 acres, which is divided 
into plow, pasture, meadow, and wood-land, viz. 50 acres of 
wood, 25 of meadow, 60 of pasture : how many acres were there 
left for plow-land ? 

18. A grocer had, according to his inventory, 317 lbs. of 8u> 
gar; 561 lbs. of coffee; 451 lbs. of tea; 15 lbs. of pepper; 3 
oz. of mace ; 152 lbs. of rice ; 17 gallons of oil ; He sold since, 
283 lbs. of sugar; 341 lbs. of cofiee; 349 lbs. of tea ; 11 lbs. 
of pepper ; 2 oz. of mace; 5 gallons of oil ; 121 lbs. of rice; 
how much is there left of each Kind ? 

19. There are 16 bags of coffee, weighing each 120 pounds, 
and 8 bags weighing each 343 pounds : what is the weight of 
the whole ? 

20. A merchant bought 963 barrels of flour ; on weighing 
them, he finds their average weight 202 lbs. and that the barrels 
average 7 lbs. each : how many pounds of flour is there in thQ 
whole ? 

21. A man had six bags of hops ; the first weighed 14 lbs.; 
the others 20 pounds each: how many pounds in all? 

22. Fout inen bought 200 acres of land each, for 1500 dols. ; 
the first paid 1 dol. an acre; the second twice as much: the 
third three times- as much as the first : what did the fourth pay? 

23. La Fayette arrived in America in the Spring of .1777 : 
how many years have elapsed since ? 

24. A man, at his decease, left 12426 dols. ; 1000 of which 
to be given to his niece; and the remainder to be divided 
equally among his two nephews : what is the share of each ? 

25. Required the amount of years from the following events 
up to the year 1833, via. The Arabic figures, introduced from 
Arabia into Europe by the Saracens, A. D. 99 1 ; linen, first 
made in England 1253 ; spectacles invented by a monk of Pisa, 
1299 ; gunpowder firat used in Europe 1330 ; Algebra intro- 
duced into Europe from Arabia, 1412 ; printing invented, 1440; 
made public by the plundering, &c. of the city of Mentz, 1462; 
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ipiiming-wheels invented, 1530; telescopes invented, 1590; 
Uecitn^ Fractions invented, 1602 ; thermometers invented, and 
satellites of Jupiter discovered, 1614 ; circulation of the blood 
discovered by Hervey, 1619 ; barometers invented, 1643 ; and 
air-pumps, 1654. 

26. Three merchants make up a stock of 506 dols. B. puts 
in twice as much as A., and C. four times as much as B. : hovir 
much did each of them put in ?• 

27. B. asked C. how much his horse cost ; C. answered, that 
if he cost him three times as much as he did, and 15 dols. more, 
he would stand him in 300 dols. ; what was the price of the 
horse? 

28. A. B. and C. would divide 100 dols. between them, so 
that B. may have 3' dols. more than A., and C. 4 dols. more 
than B. : I demand how much each man must have ? 

29. Three persons bought goods at Hartford, which cost 600 
dols. The first person was to have a third part more than the 
second, and the third a fourth, part more than the first . what 
was each man's share 1 

30. Four persons purchased a farm for 4755 dols. ; of which 
B. paid three times as much as A. ; C. paid as iliuch as A. and 
B. ; and D. paid as much as C. and JB. : what did each pay? 

31. A. bought a chaise, horse, and harness for 360 dols. 
The horse cost twice as much as the harness ; and the chaise 
cost twice as much as the harness and horse together : what 
was the price of each? 

FEDERAL MONEY. 

Federal money is the national currency of the United States, 
Its several denominations are the mill, the cent, the dollar, 
and the eagle. 

Federal Money is added in the same manner as whole num- 
bers ; care being taken that dollars be placed under dollars, 
cents under cents, and mills under mills, and carry as in addi- 
tion of whole numbers. ' As it takes one hundred cents to make 
a dollar, there must be but two places for cents. Ten mills make 
a cent, therefore there must be but one place for mills. When 
there are no cents inserted, two ciphers must occupy their place: 
when no mills, a cipher may occupy the vacancy. 

Dollars are separated from cents by a colon (:) cents from 
mills by an inverted comma ('). To designate what part of a 
dollar, cents and mills are, the following characters are used ; 
$ for Dollars ; cts. for cents ; «i. for mills, according to the fol- 
lowing TABLE. 

* The roles to solve the 6 last examples^ are given at Page 80 and 81. 
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$ cie. m. EXPRESSED. 

1 09 5 Read one DolL nine cts.Jive miUs. |i : 09 5, 

2 08 3 " two dois. eight cts. three mills. 2: 08 3 
8 07 2 " three dols. seven cts. two milb. 3: 07^ 

10 04 " ten dols. four cents no miUs. 10: 04 

11 00 " eleven dols. no cents no mills, 11, 

12 00 7 ** twelve dols. no cents seven mills. 12: 00^ 

13 IL 8 " thirteen dols. eleven cts. eight mills. 13: 11'8 

ADDITION. 

Rule : — Place dollars under dollars, cents under cents, miliw 
under mills ; keep the separtrix directly under each other, add 
as in whole numbers, and point off in the sum total, as many 
places for dollars, cents, and mills as there are in any of the 
given numbers. 

Questions for Exercise, 

1. Express in figures, three dollars, seven cents, six mills. 
Seventy dollars, eighty cents, one mill. Ninety-nine dollars, 
ninety cents, four mills. Twenty-two dollars and five cents, 
two mills. Thirty dollars, ten cents, one mill. Twenty-one 
dollars and two cents, five mills. One dollar and nine cents, 
eight mills. Eight dollars and two cents, five mills. 

Ans. when added, $256 : 08'2 

2. Express eleven dollars, no cents, one mill. Twelve dol- 
lars, no cents, five mills. Eighty-five dollars and three cents, 
one mill. One hundred dollars and one cent, no mills. Thirty- 
seven dollars and one cent, two mills ; and Eighty-five dollars, 
twenty-one cents, three mills. Ans. when added $330 : 27*2 

3. Express in figures. One hundred dollars, and five cents, 
eight mills. Two hundred twenty-one dollars, forty cents, one 
mill. Three hundred and five dollars. Four hundred thirty 
dollars. Five hundred and six dollars, thirty-one cents, onis 
mill. Ans, when added %\5Q2: 77 

Examples fo^ Practice* 

1. F. received of A., B., and C. the following sums, viz. t 
A., paid him $140 : 50 ; B. $500 : 58 ; C. $1000 ; can you 
tell ^ow much F. received from A., B., C. 7 

Ans. $1641 : 08 

2. A merchant settling his accounts, found that he owed A. 
$80; B. $120; C. 150, and D. 480; how much did he owe 
in all 7 Ans. $830 

8. Bought a quantity of goods for $125 : 10 ; paid foi 
truckage $8 ; for freight $9 : 20 ; for duties $5 : 40 ; and' my 
expenses were $8 : 50 ; what did the goods cost me ? 

Ans. $156: 20 

4. A man commenced trade with three thousand two hun- 
dred My dollars ; after trading for some time, he found he had 
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Mmed two hundred thirty-seven dollars ; how much had he 
men ? A7%s. $3487 

5. A man has four notes, viz. : Eighty-nine dollars and five 
cents. Sixty-five dollars and seven cents. Twenty-five dollars, 
ten cents. Four dollars and six cents ; what is the sum of all 
the notes? Ans. $183: 28 

SUBTRACTION. 
The operations in this rule are the same as in whole num- 
bers. Care being taken to place dollars under dollars, cents ' 
onder cents, mills under mills, according to the following 

TABLE. 

i cts. m, $ cts 

From 72 82 9 F. 6 00 
Take 31 72 3 T. 00 

From 3 00 8 « 37 
Take 04 1 " 09 

From 4 09 1 " 0-75 
Take 87 " 04 

Rule : — When dollars and cents ire to be taken from dol- 
lars, annex two ciphers to th 3 dollars : when dollars, cents and 
mills are to be taken from dollars, annex three ciphers to the 
dollars, and when cents and mills are to be taken from cents« 
annex o,ie cipher to the cents. Point off the same as in addi* 
tion of Federal money. 

Questions for Exercise. 

1. Write down in order to be subtracted, seventy -ifive cents, 
three mills : under which place sixty- seven cents, one mill. 

Ans. when sub. $0 : 8*2 

2. Eighty cents seven mills: under which place sixty-five 
cents one milL Ans. when sub. $0 : 15*6 

3. Write down thirty seven dollars eighty cents, 'three mills : 
under which place twenty dollars, five cents, three mills. 

Ans. when sub. $17 : 75 

4. Write down fifty dollars, eighty-five cents : under which 
place five dollars, Gve cents, and tne mill. 

Ans. when sub. $45 : 79*9 

6, Write down thirty-one dollars, thirty-five cents, eight 
mills : under which place nine dollars, eleven cents, one mill. 

Ans. when sub. $22 : 247 

6. Write down eighty-seven dollars, one cent, three mills : 
vider w^hich place seventy •'five dollars, sixty-five cents, one milL 

Ans, when sub. $1 1 : 36*2 

7. If one mill be taken from a thousand dollars ; what will 
•naain? {See Kejf.) 

ip From forty dollars, take forty cents and five mills. 

{SecKcff.) 
8* 
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9. Subtract one thousand dollars and ninety-five cents ; from 
two thousand one hundred and two dollars. (See Key,) 

10. if one cent be uU^en from ten thousand dollars ; what will 
then remain ? (See Key.) 

1 1. From forty-one dollars, eighty cents; take one dollar nine 
cents. (See Key.) 

Examples for Practice. 

1. Bought a farm for $12535 ; 50; sold it for $12695 : 75'5 ; 
how much was grained by the sale? Ans. $110: 25'5 

2. A man has property to the amount of $34764 ; but there 
are demands against him to the amount of $14297; how many 
dollars will be left after the payment of his debts ? 

A71S. $20467 

3. A man in business bought, during the year^ goods to the 
amount of $106403, and sold to the amount of $59879; what 
amount remuined unsold ? Ans. $46530 

MULTIPLICATION. 

The operations in this rule are performed as in whole nunck- 
bers ; the multiplier being written under the multiplicand as in 
whole numbers.. 

Rule : — Place the parts as' in -vvhole numbers. Then multi- 
ply the multiplicand by the multiplier. Point off as many placed 
m the product for dollars, cents, and mills, as there are in tli« 
multiplicand. 

Exercises for the Slate, 

Multiply $15; 75 5 by ^130 Aas. $5222 : 68 

$d9(>: 85 6 by $2: 37 Ans. $212554: 87'2 

$378 : i)o 8 by $3 : L>3 A^is. $327040 : 75'4 

Examples for Prat lice. 

1. Bought 3878 bushels of com for* 85 cts. per bushel; to 
what did it amount ? Ans. $3296:30 

2. How much will 12 yards of cloth amount to at $5 : 37 per 
yard ? Ans. $54 : 44 

3. G. bought 12 cords of wood at $5 : 25 a cord ; to what 
did it amount ? . ^ Ans. $03 

4. What will 31496 feet of boards amount to at $S per M. 

il»A'. $251 : 96'8 

5. If a man receive $1 : 25 a day ; what must he receive for 
. 48 days labor? Ans. $60 

6. What is the value of 275 acres of land, at $15 : 50 per 
acre ? Ans. $4262 : 50 

7. What is the value of 112 pounds of Hyson-skin tea, at 
f2: 12*5 per pound? Aw. $238 
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DIVISION. 

. The performance of operations in this rule is similar to that 
of whole nambers, care must be taken in pointing off the quo^ 
lient figures. 

Rule : — L the dividend be dollars, cents, and mills, work as 
in whole numbers. Point off one figure at the right hand for 
mills ; Itoo for cents ; and the remaining will be dollars. 

If the dividend b« dollars only, then annex two ciphers for 
tents, luid one for mills : then point off as above directed. 

Exercises for the Slate. 

Divide $624 by 4 Ans. $156 

$S781 : 85 7 by 7 AUs. $1254 : 551 

$^686 : 075 by 1 : 39 Ana. $26: 525 

. Examples for Practice, 

1. Lent $4738 : 88 to 8 men ; how much must each pay to 
•mount to the sum borrowed? Ans. $592 : 36 

2. 37 men lost by fire, storm, &c. $87436 : 92 ; how much 
did each man lose upon an average ? Ans. $2363 : 16 

3. A. bought 24 yards of cloth for $47 : 87'5 ; what did il 
cost per yard? Ans. $1 : 99*4 

4. G. sold his farm of 300 acres, for $3870 ; what was that 
an acre? Ans. $12:90 

6. At 75 cts. per bushel ; how many bushels of rye may be 
bought for $141 ? ^715. 188 bush. 

aUESTIONS ON FEDERAL MONEY. 

How do you write down Federal money for adding 1 Dollars under 
dollars, cents urder cents, and mills under mills. After your numbers 
are written down, how do you proceed in addin^^l The same as in 
whole numbers. Why 1 Because one in a superior column, is equal 
to ten in the next interior column. In federal money what are the 
figures called at the left hand of the separotrix 1 Dollars. What are 
the next two at the right called 7 Cents. What is the next at the right 
called '{ Mills. If a denomination be. wanting what do yx)u write in 
its place T A cipher or ciphers to fill the vacancy. ^ 

How do you place sums in Federal Money for subtracting^! Dimes 
under dimes, dollars under dollars, cents under cents, mills under mills. 
What are integers in federal money? Dollars. What are dimes t 
Tenths. What are cents 1 Hundredths. What are mills'? Thou- 
sandlhs. What is the decimal expression called when dimes, cents and 
mills are taken together 1 Thousandths of a dollar. How do you sub- 
tract 1 The same as in whole numbers. Why 1 Because ten in an 
inferior column or denomination, is equal to one in the next superior. 
Why do we call dimes and cents, cents onjy 1 We call them all cents, 
because the leA hand figure in cents expresses tens in cent^, which if 
Ihe^ same as. dimes. When your subtrahend contains denominations 
irhicb are not named in the minuend, what do you do 1 Supply the 
▼ii'cant denominatiolis of the minuend with ciphers, then place the sub- 
4riibend under, su that cents .may- occupy the place of cents, and mills 
Ihe plac9 OC mills. How do you point off in subiracCionI Place th^ 
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teparatrix in the remain, directly below the separaUriz in the giim 
numbers. Why is federal money decimals'! Because dimes, eenti 
and imU/s form a decimal expression, of which a dollar is the integer. 
How do yru multiply federal mottt/ 1 The same as in whole numbers. 
Why 1 Because they increase in a tenfold proportion, the same as in 
whole numbers. Upw do jwi point off in ine prodac ^. As liar from 
the right, as the sepatatrix is in the multiplicand. HoW do you pro- 
ceed in dividing ! The ffame as in whole nambers. In dividing dol- 
lars, if yon have a remainder, what do you do, after all the figures are 
brought down from the dividend ? Join twu ciphers to the remainder, 
for cents, and proceed as before ; and if something still remain, annei: 
another cipher to the remainder, for mills, after which again divicfe as 
before. What will the two figures in the quotient next to dollars ex< 

5res:s 1 Cents. What does the one next to cents express 1 Mills. Why 
o we divide the same as in whole numbers 1 Because they increase 
in a tenfold proportion. 

MISCELLANEOUS EXAMPLES AND CONNECTED OPERATIONS. 

1. B. pays rent ^200 a year ; he pays his tailor (64 : 73 ; hia 
shoemaker $18 ; his wood man 943 : 18 ; his butcher $87: 40 ; 
and his baker $59 ; his trade brings him in $556 ; does he 
gain or lose ? ^ Ans. gains $83 : 69 

2. C. bought 120 bushels of wheat at $1 : 82 a bushel and 
sold it for $2 : 25 ; what did he gain in all 7 Ans. 51 : 60 

3. A miller bought a quantity of corn, for which he paid 
$480 ; he afterwards sold it for $580 : 68*5 ; what did he gain 
by the sale? Ans. 100:68*5 

4. A merchant borrowed $600, for which he gave his note, 
he paid at one time $240, at another $150 ; how much then 
remained due? Ans, $210 

6. The Governor of Maine has a salary of $1500 a year ; 
the Governor of New Hampshire, $1200; the Governor 6J 
Vermont $750 ; the Governor of Mass. $3666 :^7 ; the Gow 
emor of R. I. $400 ; the Governor of Connecticut $ 1 100 ; how 
much do they all receive ? An^ $8616 : 67 

6. If a cow yields 20 quarts of milk in a day for 240 days ; 
and 25 quarts make 1 pound of butter ; how. many pounds of 
butter will be obtained in the season, and to what does it amoi^ntp 
at : 12*5 per pound ? Ans. 192 lbs. and value, $24 

7. A man's property is worth $8560, but he has debts to the 
amount of $3500 ; what will remain after paying them ? 

Ans. $5060 

8. B. lent H. $1240 for forty days, at the expiration of the 
time, H. paid hira $984 ; how much was still due? 

Am. $256 

9. A merchant bought wheat in Vermont fbr the New YoA 
market, 5526 bushels at $i : 50 per bushel, expecting to sell it 
at $2 : 50, but finding the market fitft rising, he stored it is the 
city with directions to his factor not to sell it under $3 ; the priee 
trose to $2 : 95, and then suddenly fell to 95 cts. ; what did di« 
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merchant lose in his wheat, exclusive of the expense of tranv* 
portalion, storag^e, wastea^e, lyin^ out of his property, &c. 

Ans. $3089 : 30 
10. Suppose a gentleman has an estate of $600 ; and he pay» 
a land tax of 140'; for repairs $94 : 17*5 ; what is his net gain 
per annum t Ans. $365 : 82'5 

i 1. C. bought 210 reams of paper for $55 : 62*5 ; and sold it 
again for $60 : 37*5 ; what did he gain b j the bargain ? 

Am. $4 : 75 ' 

12. A laborer received during 8 months in the year, $30 per 
tnonth ; and during the other months, only $4. Wishing to be 
Steadily employed, he agreed to serve one year, for $240 ; how 
much less aoes he receive per month, than he did before ? 

$1 : 33*3 

13. The President of the U. States has a salary of $25000; 
Vice President $5000; Secretary of State $6000; of the Treasury 
$6000 ; of War $6000 ; of the Navy $6000 ; the Post Master 
General $6000 ; and Attorney General $3500 ; how much do 
they all receive ? Ans. $63500 

14. A shoemaker paid $1 : 58 a-piece for 10 calf-skins, and 
22 cts. a pound for 3 sides of sole leather, each side weighing 
85 pounds. From this stock he made 48 pairs of shoes, which 
he sold at $1 : 75 a pair ; what did he receive for his work 1 

Ans. $45 : 10 

15. The expenses of paving a street, 500 feet in length, 
amount to $1000 ; the amount is to be distributed among the 
owners, each having a lot of 25 feet ; how much will each owner 
have to pay ? A718. $50 

16. A merchant bought 1(39 bales of calico, for the total 
amount of $12232; he finds that 40 bales contain each 30 
pieces, 50 contain each 25 pieces, and the rest contain 32 pieces 
each ; how much did each piece cost? Ans. $4 

17. A man owing $379 ; paid at one time $47 ; at another 
$23 ; at another $84 ; and at another $143 ; how much did h» 
•till owe 7 Ans. $82 

18. A &nner purchased 15 sheep— he sold 8 of them at $4 
ftopiece, and the remainder at $3 a-piece ; and then found that 
he had gained $7 ; how much did he give for the sheep 7 

Ans, $46 

19. Suppose butter to be worth 12 cts. a pound, and tea 42. 
€ta. a pound ; how many pounds of butter must be given for 2 
pounds of tea ? Ans. 7 lbs. 

20. A merchant bought 56 bales of cotton goods : 15 of them 
held 21 pieces,*29 held 28 pieces, and the rest 25 pieces each ;. 
tor each piece he pays $3 ; how much must he pay for the 
whole 9 Ans.ii2Sl 
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21. A fanner went to the city with 8 barrels of cider, which 
he sold at $4 a barrel. He then purchased 3 hogsheads cf salt 
at $3 per hogshead, and paid a debt of $12 ; how many dollars 
had he to carry home ? Ans. $11 

22. A father, having six sons, leaves a property of $76590 to 
be shared equally among them ; bow much will each receive ? 

Anx, $12765 

23. A farmer sold wheat to his merchant to the amount ot 
$342 : 75 at the rate of 75 cts. per bushel ; what was the num- 
ber of bushels sold 1 Ans. 457 bush, 

24. But the merchant failing before payment, was able to 
remit only 64 cts. upon a dollar ; how much did the farmer lose, 
and what were his avails ? ^ Ans. Avails^ $219 : 36 

Loss, $123 : 39 

25. A farmer sold 2 cows at $23 a-piece, and 9 sheep at $5 
a-piece ; he received in payment, 3 plows at $3 a-piece, and the 
rest in money ; how much money did he receive? -Ans. $67 

26. A grocer, making an inventory, finds he has in cash 
$17 : 52 ; in various liquors to the amount of $215 : 17 ; in 
soap, candles, and such articles, $92 : 54 ; in spices, $107 : 32 ; 
in salt fish and similar provisions, $49 :' 62 ; and in various 
small articles besides the furniture of his store, in all $57 : 
84 ; what is the whole amount of his stock ? Ans, $540 : 01^ 

27. Divide $400 among A. B. and C; give B. three times 
as much as A. and C. four times as much as B, ; what will 
each have? (See page 81, H Divide.) 

16 shares. Afis. A. $25 B. $75 C. $300 

28. Divide $2666 among A. B. G. and D.; give B. twelve 
times as much as A.; C. ten times as much as B., and D. ten 
times as much as C. ; what will each have? {See page 81 ^ 
Divide.) 

1333 shares. Ans. A. $2 B. $24 C. $240 D. $2400 

29. A trader failed in business, owmg $11000, and having 
only $5000 \o divide among his creditors ; how much did he 
pay on a debt of $95 : 20 ? Ans. $43 : 26*8 

REDUCTION OF FEDERAL MONEY. 

1. When dollars are reduced to cents,* 

Rule : — Set down the dollars, and annex two ciphers, 

Dem, Because one dollar is equal to 100 cents, 

EXAMPLES. 

In $672 how many cents ? Ans. 67200 
In $45 how many cents ? Ans, 4500 
In $10 how many cents? Ans, 1000 



• The teacher can convsrt the above, &c. iato qnettionSi by sayini^How 
- iloUars reduced to cents 1 dtc. 
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S» Wien dollars are reduced to mills, 

Rule :— Set down the dollars and annex three ciphers. 

Dem. Betause one dollar is equal to 1000 mills. 

EXAMPLISS. 

In $4% how many mills ? Ans. 496000 
In $84 how many mills ? Ans. 84000 
In 850 hQw many mills ? Ans. 60000 

3. When dollars and cents are reduced to cents, 

Rule : — Take away the separatrix, or set them down ttl 
one whole numher. 

EXAMPLES. ^ 

In $986 : 88 how many cents ? Ans. 98688 
In $99.: 29 how many cents? Ans. 9929 
In $1 : 10 how many cents? Ans. 110 

4. When dollars and cents are reduced to mills. 
Rule : — Take away the separatrix, and annex a cipher. 

EXAMPLES. 

In $494 : 19 how many mills? Ans. 494190 
In $654 : 29 how many mills 1 Ans. (J54290 
In $57 : 01 how many mills ? Ans. S7010 

5. When dollars, cents, and mills, are reduced to mills, 
Rule : — Take away both the separatrix. 

examples. 

In $256 : 59*2. how many mills ? Ans. 256592 
In $46 : 60'2 how many mills? Am. 46602 
In $3 : 91*6 how many mills ? Ans. 3916 

6. When cents and mills are reduced to mills^ 
Rule ; — Take away the saparatrix. 

examples. 

In : 99*9 how many mills ? Ans. 9^ 
In : 84*2 how many mills? Ans. 842 
In : 21*1 how many mills? Am. 211 

7. When cents are reduced to mills, 
Rule : — ^Annex a cipher. 

EXAMPLES. 

In 33 cents, how many mills ? Ans. 330 
In 50 cents, how many mills ? Ans, 500 
In 2 cents, how many mills ? Am, 20 ' 

8. When mills are reduced to cents, 

Rfle : — Point off the right hand figure for mills ; the neil 
two for centSk and the remaining left hand figures will be dolkm 
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EXAHFI.K8. 

In 167 mills, how many cents? Ant. 167 
In 489 mills, how many cents ? Ans* 48*9 
In 3^ mills, how many cents ? Am. 3'2 

9* When mills are reduced to^dollars, 
. RvLE : — ^Point off the right hand figure for mills, the next 
two for cents, and the remaining left hand figures will be 
dollars. 

EXAMPLES. 

In 672889 mills, how many dollars ? Ans. 672 : 88*9 
In 888623 mills, how many dolMrs ? Ans. 888 : 62*3 
In 6899 mills, how many dollars ? Ans. • 6 : 89*9 

10. When cents are reduced to dollars, 
Rule ; — Point off the two right hand figures for cents, and 
ihe left hand figures will be dollars. 

EXAMPLES. 

In 79369 cents, how many dollars ? Ans. 793 : 69 
In 8456 cents, how many dollars ? Am. 84: 56 
In 945 cents, how many dollars? Ans, 9 : 45 

aUESTfONS ON REDUCTION. 

What is redaction 1 Changing one denomination to another. By 
•hanging denominations, do you alter the value? No, because if w© 
change from the superior to an inferior denomination, the inferior must 
express as many mjre as shall equal the superior in value. How do 
you reduce dollars to cents ? By annexing two ciphers to dollars the 
produci will express cents. Why should that reduce dollars to cents 1 
Because we most have 100 times as many cents as dollars to express the 
same in value. If your given sum contains dollars and cents; how 
may you reduce tnem to cents 1 By taking away 4he separatrix, and 
joining the cents .'o the dollars. Why should that reduce the whole to 
cents 1 Because the dollars when united to the cents express hundreds 
in cents, and th« cents count the same as before. How do you reduce 
cents to mills I Bv annexing a cipher to the cents. Why should that 
reduce cents D mills 1 It is repeating the cents 10 times,'and we mast 
have ten times the number of mills, to equal the cents in value.. 



MULTIPLICATION AND DIVISION. 

Examples like the following have generally been placed in 
the Rule of Three or Proportion : but very improperly, as will 
appear evident from investigation, viz. 

1 • Knowing the price of a unit of any kind, that is, of ofw 
yard, pound, &c. to obtain the price of a quantity. 

Ex. If one yanl of cloth cost 4 dollars, what will 25 yards 
fost? ..Aw. $100 

Rule : — Multiply the price of unity by the number exprem 
jp^rthe <|uantityt 
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80I.UTI0ir« 

25 the qii,a?Uitif, 
A price of one pard i Aisik^miiL 

ILLUSTRATION* 

It is evident that when we have the i^riee of one yard, pound, dbe^ 
and wish to find what several yards, pounds, &c. cost at the same 
price, we need only multiply the price of one yard, pound, &,c* by 
the quantity. Now 25 yards of cloth at 4 dollars a yard must cost 
26 times as much as one yard — that is, how many is 4 times 25, or 
what is the product of 25 multiplied by 4. Ans, $100 the price of 
25 yards of cloth at 4 dollars per yard. ^ 

aUESTIOMS FOR SOLUTION. 

1* If one pound of sugar cost 14 cts. ; what cost 48 pounds t 

Aw. $6 : 72 

2. If one tun of hay cost $8 ; what will be the cost of 50 
tons ? Ans. $400 

3. If one piece of silk cost 27 cts. ; liow much will 50 pieces 
co0t? Ans.9\^:50 

4. If 1 bushel of com cost 75 cts. ; what will 64 bushels 
cost? Ans. $48 

5« If I p9.j $2 : 25 for 1 week's board ; what will be the bill 
for" 30 weeks? ' ^n«.$67:50 

2« Having the price of a quantity given, to find the price 
of unity or one. 

Ex. If 6 yards of cloth cost $42 ; what is the cost of 1 jraordt 

Ans. $7 
Rule : — Divide tie price of the quantity by the quantity 
itulf, the quotient will give the price of unity or one. 

SOLUTION. 

The quantity, 6 yds. 6)42 dols. price of the quawtitff^ 

Ans. 7 dots, price of I yard. 

ILLUSTRATION. ^ 

In the former examples, the price of one yard was given, atnd the 
price of 25 required — here the price of one is required, and the whole 
number of yards is given, for that reason, it is the converse of that 
operation, viz. division : therefore we divide the price of 6 yards by 
6, the quotient shows what 1 yard cost. For it i» evident that one 
yard costs only a sixth part as much as six yards, viz* 7 dollars. 

I^UBSTIONS FOR SOLUTION* 

h If 17 yards of cloth cost $136 ; how much is it per yardt 

2. If 27 barrels ot pork cotft $675 ; hmr rnucli i» that per 
barrel? JLM$i9 

9 
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3. If 87 acres of land rent fiir ^74 ; what is that an aeref 

Ahs.92 
4« If 8 bushels of com cost $3 : 60 ; how much is that pel 
bushel ? Ans* 45 cts, 

5. If 35 bushels of wheat coat $42 ; how much ia it per 
bushel? An$:%l:2Q 

6. If35 8heepeo8tS78:75; what are they a head ? 

i Am. $2:25 

7. A laborer engaged to work 8 months for $96 : how much 
did he receive per month ? An$ $ 1 2 

3* How to obtain the cost of an unknown quantity, by having 
\he price of one quantity given. 

• Ex. K 13 yards of cloth cost $130; what will 18 yards 
cost? Ans. $180 

RvLB :-«First, find the price of unity ; then multiply the price 
of unity by the quantity ; tne product will be the answer. 

SOLUTION. ILtVSTRATIOir* 

13)130 It is plain, that if we knew the 

-— , . price of one yard^ we might repeat 
\\}fnct ofumiy, this price 18 tiroes, and the result 

18 1 yard, would be the price of 18 yards. Now 

"^ since 13 yards cost 130 dollars, one 

^^ yard must cost the thirteenth part of 

^^ 130 dollars, which is 10 dollars, and 

Hi^O price of l^yarau ?"^^*P!SJ°?,f*'^* ^If.'?'-^^^ «, we 
-^ '' ^ have 180 dolJars, which is the cost 

of 18 yards at the rate of 13 yards for 130 dollars. 
Ob8. The operation last performed is called 

THE RULE OF ANALYSIS. 

and is a method by which we discover unknown truths from 
those that are given or assumed, or it is a method by which we 
obtain other relative numbers or quantities from those {hat are 
known or given. 

Jd* There are two methods of finding the price cf unity, 
9U. by Divisicn and by Mtdiiplication. 

U By Division, as in the last operation. 

I questions for solution. 

1. If 4 yards of cloth cost $8 ; what will 16 yards cost ? 

Ans. $32 

2. If 18 barrels of flour cost $162 rwkat cost 12 barrels? 

Ans. $108 

* The aeneral method of eolviag queBtions by Analysis has beoi by fra^ 
tlDDS^ thus t takiog the fuvt example, ^^ -f- 10 X 18 » 180. Bat **^ 

SMChod if BAnecessary and need never be reiorted to. 
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3. If ^ cords of wood cost #4 : 35 ; what will be the cost of 
30 cords'^ Am. $43 ; 50 

4. If I pay $106 : 50 for 12 yards of cloth ; what must I 
pay for 4 yards? Ans. $35 : 50 

5. If 13 gaL of melasses cost $6 : 50; what cost 25? 

Atu. $12 : 50 

6. If 15 lbs. of sugar cost $1 : 87*5 ; what cost ^9 ? 

Ans. $3 : 62*5 

7. If 21 lbs. of cof*ee cost $5 : 25 ; what cost 57 ? 

Ans. $14: 25 

Examples which can be solved by dividing tteice, without ^ 
multiplying tat all. 

Ex. If $25 will buy 50 pieces of Nankin ; how many pieces 
will $2 : 50 buy ? Ans. 5 pieces. 

SOLUTION. ItLUSTRATION. 

50)25 : 00 As many times as 50 is con- 

priceoflpiec-;rT50)250 ^^10^^01$^? 

Ans. 5 pieces, piece; aad.as many times as 50 
cts. (the price of one pieced is contained in $2: 50 (the sum to be 
e:q)ended) so many pieces $2 : 50 will buy. 

aiTEBTIONS FOR SOLUTION. 

1. If $22 : 50 will buy 15 yards of cloth ; how many yards 
will $6 pay for ? Ajm. 4 yards. 

2» If a man can earn $64 in 4 months ; how long must hs 
work to earn $304 ? Ans. 19 months^ 

3. A merclmnt bought 795 yards of cloth for $1C7 : 50, hm 
•has still $427 : 50 which he wishes to lay out in cloth, at th« 
former price ; how many yards can he purchase 1 

Ans. 3161 yards. 

2. Unity or one, found by ffue//tj9Zi£^»^t(m, 

Ex. If ISimen can perform a piece oiyroA in 45 dajrs; how 
many days would it take I man to do it % Ans. 810 da^s. 

SOLUTION. ILLUSTRATION. 

45 45 days is the time that 18 men can. do the 

1 8 work : Now one man cannot do the work of 18 

oTrg men in the same time: — only the eighteenth part 

^ff of it, therefore 1 man will be 18 times longer, thkn 

fp_ 18 men, in doing the same work : so 45 days is 

iiiM.SlO ^a^5. repeated 18 times. 

QUESTIONS FOR SOLUTION. . 

1. If 3 men can dig a ditch in 16 days ; how long vail it ^ 
take 1 man ? Ans. 48 d;i»ys. : 

2. If 60 men can do a piece of work an 79 days ; how many 
days will it take 1 man to do it ? Ans^ ATiO days. 
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S. If ^ men c«a do a piece of wotk in 300 days, hov 
nmnj men will it take to do it in one day ? Aiu. 8iOU «iefi» 

3. After findin? unity or one by multiplication, we divide tbm 
answer to obtain me other relative number. 

Ex. If 100 men can do a piece of work in 12 days ; liow 
many men vnli it take to do it in 3 days ? Ans^ 400 

flOLITTION* ILLUSTRATION. 

1 00 12 days is the time that 100 men can do the work : 

12 Now it will take 12 times as many men to do it in 1 

^vTT day^ which is 1200 days; and one-third as many to 

iru! '^ ^° ^ days, as in 1 ; therefore, that time is di- 

*^^ vided by 3, which gives the number of men required^ 

3)1200 

AmAOOmen. 

dtTESTIONS FOR SOLUTION. 

1. If 12 men build a wall in 20 days ; how many will do it 
in 8 days? Ahs,30 men* 

2. 17 men can perform a piece of work in 25 days ; in how 
many days would 5 men perform the same work 1 

Arts, 85 daffs. 

3. 10 men can build a ship in 120 days ; how many men vdll 
be necessary to do it in 30 days ? Ans. 40 men, 

4« To find how much of one commodity must be given for 
another, having unity or one given. 

Ex* How many yards of clothe at $2 a yard, may be boughl 
for 4 barrels of cider, at $3 a barrel ? Ans. 6 yards* 

SOLUTION. ILLUSTRATION. 

3 If one barrel cost $3, 4 will cost 3 times as maeh, 

4 or 912. As each yard is worth $2, you must give at 
2^12 ^BCOLny yards as there are #2 in 12 dols. 

Ans~6 

aUBSTIONS FOR SOLUTION. 

1. If you buy 48 bushels of coal for 12 cts. per bushel, and 
pay for it with cheese at 10 cts. per lb. ; how many pounds do 
you give? Ans, 57 A lbs. 

2. How many pairs of gloves, at 25 cts. per pair, will pay for 
36 dozen and 8 pairs of stockings, at 75 cts. per pair ? 

Ans. 1320 

3. What will be the price of 6 dozen of eggs, at 2 cts. for 3 
eggsT Ans. 48 eis. , 

In When, from the nature of the example, the operatiosi 
ahoald begin with division ; yet, if the numbers be^unrodacible* 
ir» may audtiply first and then divide. 
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Ex* If « man can cut 46 cords of wood in 14 days ; how 
Bttuiy cords can he cat in 60 days? JLnf. 197 A 

SOLtlTION. iLLUStRATION. 

46 We multiply 46 cords by 60 days, the time in 

50 which the pian is to work ; the product is 14 times 

14 V2760 ^^'^ much, therefore, we divide it by 14, which gives 

i__L the required number. 
Ans. 197 ft 

QUESTIONS FOR SOLUTION. 

1. If 34 barrels of flour be made frota 147 bushels of wheat ; 
how much wheat will make 9 barrels of flour ? 

Ans. 38|i Intsh. 

2. If 16 men can fell 209 trees in a day ; how many trees 
can 35 men fell in the same time ? Am. 457 1^ 

6. All questions can be solved by Analysis, how* ver com- 
l^cated, without the formality of a statement, as in the Rule of 
Three. This will be shown by the solution of the following 

EXAMPLES. 

1. If 56 lbs. of bread be sufficient for 7 men 14 days ; how. 
much bread will serve 2 1 men 3 days ? . Ans. 36 lbs. 

2. If a man travel 273 miles in 13 days, travelling only 7 
hours in a day ; how many miles will he travel in 12 days, if 
he travel 10 hours in a day ? Ans. 360 frules. 

3. If 8 men c^an build 36 rods of wall in 4 days ; how many 
rods can 20 men build in 16 days 7 - , Ans. 360 rods* 

SOLUTIONS. 

Ex. l5^. By dividing ^Ers^. £x. 2d. Ex. 3i. 

7)56 Multiplying first. 13)273(21 36 

~8 56 J2 1 _20 

2l_ 21 42 8)720 

14)168(12 ,5^ — 90 

14^ J ^^\ 7)252 J6 

28 36 Ans. '^)}^J^ "36 640 

28 1168 10 JfO^ 

^ Ans. 360 4)1440 

14)504 j1»,."360 

Ans. 36 

Illuatration. 1st. Ex. 

1. We divide by 7, to find how much one man would eat in 1 
days, and multiply by 21, to find how much 21 men would eat. 
Having found how much 21 men would eat in 14 davs^ we divide. 
&i quantity (168 lbs.) by 14, to find bow much they Would eat in 
<me day, and then multiply by 8, to find how much they would ^at 
in 3 days. 

In the second operation the 56 is multiplied by the 21 and the 

9* 
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answer divided by 7. This gives the same answer as 56 divided 
by 7 and the quotient multiplied by 21^ viz. 168 lbs. ; then that 
answer is luultiplied by 3 and divided by 14, which is the same as 
1^ lbs. divided by 14 and the Quotient multiplied by 3. This 
shows that we can mvltiply first and then divide. 

Illustration. 2d. Et. 

We divide by 13, to fiod how much the man would travel in one 
dav, at the rale ol* 7 hours per day. 

We multiply by the 12, to find how much he would trav«;l in 12 
days, at the same rate. 

We divide by 7 to find how much he would travel in one hour, 
and multiply by 10 to find how much he would travel in 10 houfs. 

Illustration. 3d. Ex. 

36 cannot be divided by 8 without a remainder; therefore we 
multijily 3^ by 20, and divide by 8. This shows what 2^ men can 
do in 4 dh^s : then multiplying the answer by 16 gives a product 4 
times too much — and dividing it by 4 |s;ives what 20 men can do in 
16 days. 

<lirE8TtON$ FOR SOLUTION. 

1. If 2 men can mow 16 acres in 4 days ; how many acres 
can 5 men mow in 3 days % -Atm. 30 €Lcres, 

2. If 12 men can earn $240 in 8 days ; what sum will 21 
men earn in 15 days? ,Ans, $787: 50 

3. If 20 laborers will clear 60 acres of woodland in 2 months ; 
how many acres will 35 laborers dear in 6 months? 

Ans* 315 acres. 

4. If 67f acres be plowed by 6 men in 15 daysv b<^ many 
acres can 18 men plow in 60 days ? Ans. 810 ticres. 

Obs. There are 160 rods in tme acre; find how many rods 1 man can 
plow in 1 day first, &r. 

5. If 2 men can build 12 rods of wall in 6 days ; how many 
rods can be built by 8 men in 24 days? Ans. 192 rods. 

Direction. First find what one man can do in 1 day. 

6. If 8 men receive $40'for 5 days' labor ; how much ought 
32 men to recieve for 24 days' labor ? Ans. $768 

Direction. First find what 1 man received per day. 



A general Rule to solve Questions by Analysis. Change 
each term of supposition to a uniL Then repeat or separate 
into parts each corresponding term of demax;d. The last 
answer is the term required. 

C09R£SP0N1>SNT BXAMPLBfl, 

embracing all the principles of the preceding operations. 

1. If 23 men pan build a wall in 32 days; how many men 
would it require to do it in one day ? Ans. 736 men. 

2. If 2 men in three days vtm earn $15 how much will 
7 mea earn in the same time? Aiku 952:50 
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3. How many sheep, at S4 a head, can a batcher, who has 
$747 buy ; and bow many dollars will he have remaining? 

,Ans, 186 sheep ^3 Rem. 

4. How many barrels of flour can I purchase for $748 ; at 
the rate of $5 : 50 per barrel? Ans. 136 bar. 

5. £. and F. purchased 245 acres of land, for $260Q, £. pai4 
$1200' of the money, and F. paid the remainder. How much 
and should each one have? Atu. E. 1 13 acres F. 132 nearly. 

6. If a field will feed 7 horses 8 weeks ; how Jong will it feed 
28 horses ? Ans, 2 weeks. 

7. If a man Who has 40 acres of land, be taxed $10 ; what 
would be the tax on a town containing 23620 acres ? 

Ans. $5905 

8. The annual wages of a man being $100 to be paid in land 
at $6 per acre : how many acres will he receive after 3 yean 
arid 7 months ? Ans. 59,7 acres. 

9. Suppose D. owes F. $798, and D. has but $638 : 40 to 
Day the demand ; how much will F. receive on the dollar ? 

Ans. 80 cts. 

10. If a field will pasture 6 cows 91 days, how long will it 
pasture 2 1 cows ? Ans. 26 days. 

11. If a farmer has only hay sufficient to keep his 625 sheep 
2 months ; how many of them must he sell to keep the rest 5 
months? Ans. 375 

12. If 7 men can reap 84 acres of wheat in 12 days ; how 
many men can reap 100 acres in 5 days ? Ans. 20 men. 

13. If 14 men, in 15 days build 16 rods of wall ; how many 
men must be added, to do it in 2 days ? Ans. 105 men. 

14. A ship has sailed 24 miles in 4 hours; how long will it 
take her to sail 150 at the same rate ? Ans. 25 hours. 

15. It is worth as much to pasture 1 cow, as 5 sheep. If I 
pay $1 a month for pasturing a cow ; what must I pay for pas- 
turing 35 sheep, 7 months ? A'ns. $49 

16. If the tuition of 3 boys, for 6 months, be $40 : 20 ; what 
will that of 60 boys amount t8 for 4i- years ? Ans. $7236 

17. If 1500 yards of cloth cost $7500; what would be the 
price of one yard ? Ans. $5 

18. What cost 215 pounds of bread, at 90 cts. for 14 pounds? 

Ans. $13:82 

19. If 13 yards of cloth cost $39; how n^ny yards of the 
tame may be bought for $156 ? Ans. 52 yds* 

20. A merchant raining $7500 in 6 years with a capital of 
$18000 ; what would he gain at the same rate in 14 years ? 

Ans. $17500 

21. If 4 reapers receive $11 : 04 for 3 days* work; how 
many men may be hired 16 days for $103 : 04? Ans. 7 men* 
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92. If 48 torn can build a wall in 24 days ; how many met 
can do the same in 192 days? Ans. 6 meiu 

^, If $5 will buy 2 yards ; what will $15 buy 1 

Ans, 6 yds. 

24. A man failing in trade finds that he can pay only $2 on 
erery $3, of his debts ; how much can he pay on a debt of $25 ? 

Ans. $1(5. 66^6 

2$. If 20 men perform a pieee of work in 30 days ; how 
many men will it take to accomplish a piece 4 times as large in 
4 days ? Ans. 600 men. 

26. If 8 men can do a piece of work in 12 days : in how 
many days will 16 men do it? Ans. 6 daifs. 

27. If 20 bushels of wheat are sufficient for 8 persons 5 
months ; how many will be sufficient for 4 persons 12 months ? 

Av^. 24 bnsh. 

28. Bought a piece of cloth for $48 : 24» at the rate of $2 : 38 
for every 2 yards ; what was the number of yds. 

A n's. 40 yds, 2 qrs. »a + 

29. A man failing in trade, gives up his property, amounting 
to $1020 : 20 t© his creditors, to whom he owes the foMowing 
sums, viz. to A. $1600 : 60 ; to B. $500 : to C. $750:20 ; to D. 
$1000 ; to E. $230 ; how much does he pay on a dollar, what 
does he pay each creditor ; and what was the loss to the whole. 

Ans. $0 : 25 on a dollar. To A. $400 : 15 ; B. ^125 ; C. 
$187 : 55 ; D. $250 ; E. $57 : 50. Total loss $3060 : 60 

30. If 12 oxen in 5 days plow 11 acres; how many oxen 
would plow 33 acres in 18 days? Ans. 10 oxen. 

aUESTIONS ON ANALYSIS. 

1. When the price of a unit is given, how can the price of a quantity 
be found % Give an example. What is a unit in ihaexample you gave ? 
"Which is the quantity 1 Which the price 1 Why should the rule 
mentioned sfive the price of the quantity % Because it is repealing the 
price of one thing, as many times as the quantity contains ones of the 
same kind. V. p. *i6. 

2. When the price of a quantity is given, how is the price of unity 
found 1 Gire hn example. Which i? the price of the quantity in the 
example you gave 1 What number is the quantity 1 What does the 
quotient show ? Why should dividing as you named, show the price of 
unity ? Because we tipd how many times the price of a unit is con- 
tained in the quantity. F. p. 97. 

3. Having tne price of a quantity given, how can the price of another 
ouantity be fouual CHve an example. What is the operation called 1 

♦ 'W'hat IS Analysis'? Name a question solved by this rule! What is 
given or known in the question you proposed 'i What is found I What 
!• reqtdred 1 How is that found 1 By what two rules are such ques- 
tions solved') How mftoy methods are there of finding the price of a 
vokiil Giv9 an example of dividing first, then multiplying. Of dividing 
tificc without multiplying at all. Of multiplying only once. By mul- 
tiplying first, then dividing the p?«oducl, &c. V. p. 100. 

4. How cafi you tki how raucj^ of ono commodity most be given for 
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aimher, harilig the price of a nnit given 1 Give an example. Why 
Builtipiy ^ Yfhj divide tlie product ? What does the quotient show 1 
F.|». 100. 

5. When must a question be multiplied first, instead of dividing fir&tl 
Give an example of unreducible numoers. Name a quesUdn which must 
be multiplied first instead of dividing first. What does the product 
show 1 What is the name of the divisor 1 01' the quotient 1 Why 1 ' 
K.i*. 100. 

6. By what rule have you solved the above-named examples 1 Will 
that rule solve all questions in the Rule of Three 1 What is its object 
•Ad 4esign 7 Give the Rule of Analysis, at page 102. 



DECIMALS., 

A fraction is part of a whole number and arises fron) division* 
The remainder in division is a fraction. A decimal is distin- 
guished from a whole number by a comma or point prefixed 
thus ,5 and signifies 5 tenths of an integer: as will appear irom 
the following table. 

,5 signifies 5 tenth parts. 

,05 5 hundredth parts. 

,25 25 hundredth parts. 

,255 255 thousandth parts. 

5,5 5 and 5 tenths. 

5,005 5 and 5 thousandths, 

^0001 1 ten thousandth. 

,122 122 thousandt'hs. 

,1222 1222 ten thousandths. 

,0 1 22 1 22 ten thousandths. 

,0012 12 ten thousandths. 

1,0002 1 and 2 ten thousandths. 

As whole numbers increase by a ten-fold proportion ih>m'the 
units* place to the left hand, so decimals decrease in the same 
proportion, £rom unity to tiie right hand, as may be seen by the 
ibUowing tab>ie. 
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Irttegtrs, 

gqWHSH 

ggi»- 

» B 


Millions of parts. 
^ 100 Thousandths, 
jj Ten thousandths, 
(3 Thousandths, 
Q Hundredths, 

Tenth parts. 



7 6 5 4 3 2 



2 3 4 5 6 7 



03 CQ »Ti iii H QQ 

rs»^ 8 s I 



■Unit- 



»B 03 H hr] »t] Oa 



s 






Integers, or whole increasing 
numbers. 



Decinmls, or Fractional d^ 
creasing numbers. 



The order of places in whole numbers is from the right hand 
to the left { but in decimals.it is from the left hand to the right. 
So in this decimal ,456, the figure 4 standi in the first place, and 
is 4 primes, or 4 tenths of an integer ; and 5 the second figure 
is 5 seconds, or five hundredth parts of an integer, &c. 

Ciphers before integers, and after decimals, are of no ralue, 
but after integers and before decimals, they have their value ; 
in integers they increase, but in decimals they decrease the value 
of the figures joined to them. For 4, and 04, and 004, in whole 
numbers is still but 4 ; but in decimals, 4 by having a conima 
prefixed (,4) is decreased from 4 integers, to i^o of an integer, 
and ,04 to 4 hundredth parts of an integer, Jbc. Ag^in, in whole 
numbers, 30 is thirty, and 300 is three nundred ; but in decimals. 
«30 or ,300 is still but ^ of an integer. 



DECIMAL ADDITION. 

Rule : — Place figures of the same order under each other : 
place a separatrix between the orders of units and tenths ; then 
proceed in every respect as in Simple Addition. Point ofiT as 
many places from the total sum, for docimals, sis there are deci-^ 
mals in the greater number added. 

Ex. What is the sum of 234,406 4,6490 , 13234 2,2 3650- 
,4002 999^699? 
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OPERATION. EXPLANATIOK. 

^^f '«^Q 9 ten thousaodths added to 2, are 1 1 ten thousandths ; 

4,6490 which is 1 ten thousandth^ to be written under that 

13,234 order ; and 1 of the order of thousandths, to be carried 

2,2 to that order. 

3650,4002 1 thousandth carried to 0, is 10, and 4 are 14, and 9 

999 4699 ^^ 23, and 6 are 29 thousandths; which is 9 th4n^ 

! sandths, to be written under that order, and 2 hun 

4904,3591 dredths, to be carried to the next order. 
Thus through the other orders, ob^rving to place a separatrix 
between the orders of uniia and tenths. 

Exercises for the Slate. 

Add 4,003 54,9 3,21 6,7203 iliw. 68.8333 

Add 409,903 107,7842 6.1043 10,2974 Ans. 534,0889 
Add 427, 603,04 210,15 3,364 ,021 Ans. 1243,576 



DECIMAL SUBTRACTION. 

Rule : — Place the numbers as directed in addition of deci- 
mals ; then subtract as in whole numbers, and from the remain* 
der point off so many places for decimals, as there are deciinali 
in the greater number. 

£x. Subtract 2,56 from 24,329. 

OPERATION. EXPLANATION. 

24,329 Nothing from 9 thousandths, and 9 remains to be set 
2,56 down. 6 hundredths cannot be taken from 2 hundredths ; 
" br 7fiQ ^^ therefore add 10 to the minuend, which makes 12. 6 
4l,7oy tajjpjj fronj 12 leaves 6. As 10 was added to the minu- 
end, an equal quantity must be added to the subtrahend. 1 of the 
order of tenths is the same as 10 hundredths, we therefore add 1 to 
the 5 tenths, making it 6 tenths. 6 tenths cannot be taken from 3 
tenths, we therefore add 10 to the minuend, which makes 13. 6 
taken from J 3, leaves 7. As 10 was added to the minuend, an 
equal amount must be added to the subtrahend. 1 of the order of 
iinits is the same as 10 tenths, we therefore add 1 to the 2 units, 
making it 3 units. 

Exercises for the Slate, 

Prom 304,567 take 158,632 Ans. 145,935 

From 215,003 take 1,1034 Ans. 213,8996 

Prom 1 take ,9993 Ans. 0,0007 

From 68,8333 take ,00042 Ans. 68,83288 



DECIMAL MULTIPLICATION. 

Rule : — Multiply the same as in vrhole numbers, an^aoint 
off from the right hand of th© product as many figures for aeci- 
mals as there are decimal places in both the factors ; if there are 
not figures enough in the product, supply the deficiency by an* 
lezing ciphers to the left hand of the product. 



U)6 DECIMAL 

Ex. Multiply 20,8 by ,5 

Ol»SRATlON. EXPLANATION. 

20,8 We multiply by 6 tenths, which is equal to •}-, eonse- 
,5 quently we are taking one half of the ciiuUiplicand ; be* 
cause when our multiplicand is 1, we take th(i rouUipIicand 



10,40 oQce' when it is 2, we take the multiplicand twice, d.c.; 
when it is ^ we take one fourth part of the multiplicand ; when •§-, 
we take 1 third part of the multiplicand : So it will be |>erceive<ii 
that multiplying by a pure decimal, is only taking a part of the mul- 
tiplicand, as plainly appears from the example, tor our multiplier is 
only the half of a unit, and our product is only one half of the mul- 
tiplicand. 

Ob'^. Multiplying a whole number increases it ; but in decimals 
it diminishes it, for the value of the multiplier is less than one. 
The product of a number multiplied by 1 is exactly the same as the 
multiplicand ; now a less multiplier must produce a less product 
than a greater multiplier. 

Multiplying by a pure decimal produces a product less than the 
multiplicand, and the product bears the same proportion to the mul- 
tiplicand that the multiplier bears to a unit. The muitiplication of 
arfy numbers by a decimal fraction, serves to diminish the value of 
tJhat number, by as much as the fraction falls short of unity. Con- 
sequently, multiplying one fraction by another, must produce a 
fraction smaller than either of the factors. Hence you may 
observe, that the number of decimal figures in any product must be 
equal to the number of decimal figures in both the factors. 

Exercises for the Slate. 
Multiply 12,836 by ,354 Ans. 4,543944 

Multiply ,3785 by ,003 Ans. ,001 1355 

Multiply 8,50 by 83,7 — Ans. 711,450 

What is the product of ,00037 and ,0685 ? ,000025345 



DECIMAL DIVISION. ^ 

Rule ;— Proceed as in Division of the whole numbers ; thejii 
point off as many places of the quotient for decimals, as the 
dividend has decimal places more than the divisor. 

Note 1. If there happen to be not so many places in the quotient as ai% 
TMuired, prefix a sufficient number of ciphers to make up the defect. 
^ Note 2. When the decimal places of tne divisor are more than those of the 
dividend, this defect must be supplied by annexiug ciphers.* 

Note 3. When there is a remainder, ciphers may be annexed to it, wMch 
render it capable of being further divided, and the succeeding figures in thtf 
(j^uotient are decimals ; which by annexinff .a cipher, or ciphers, to every suo- 
ceeding remainder, may be continued at pleasure. 

Note 4. When the dividend is a whole number, and the divisor a decimal, 
annex as many ciphers to the dividend as there are decimal places in the 
divisor, the quotient figures will be whole numbers till all the annexol ciphen 
— II ■ ■ 

* When the dividend cotuist* of an intpgtr onljr, or when it it a mixed number, if tha deei- 
aial places of the divisor be more than tiiose of the dividend, mipply the defect by annezinf 
oiidiers to tlie intefer, or decimal : the quutient flffuroa will be whole oi^nnben, till all the ai^ 
namd ciphen are Drought down and divided ; Uieo, if there be a remamder, aanex a cigbar 
er etphera, and divide ; tlw temainiog figarei in ttM ^VMtiMtt will be diioinati. 
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brought down and divided ; then, if there be a remainder, annex a cipher 
or ciphers to it and divide} the remaining figures in the (juotient wiU bt 
deciuidis. 

N. B. Four or five places of decimals are grenerally sufficient. 

XcUe 5. When the dividend is a decimal, and the divisor a whole numbeTi 
divide as in whole numb^^rs till every figure of the dividend is brought down 
■pd divided ; and if there are not ad many places in the quotient as there are 
decimals in the dividend, supj)ly the defect oy prefijiing a cipher or ciphers: 
and if there be a remainder, ciphers may be annexed, and the quotient carried 
on still further. 

Note t>. When the dividend is a decimal and the divisor a whole numbei*, 
if the divisor is not contained in the dividend, place a cipher in the (quotient in 
the first place; then, annex a cipher to the oividcnd, and if the divisor is not 
ooataim^ in the dividend after one cipher is annexed, place another cipher in 
the quotient and annex another to the dividend ; thus proceed till the divi- 
dend can be divided, and if there be a remainder, a cipher or^iphers may bt 
•onezed, and the quotient carried on still further. 

EXAMPLE. 

2.75)23,30625(8,475 quotient. ^ ^ , . , , 

2200 ^"* "^ ^"^^ example, there 

■ being three places of decimals in 

\^^ the dividend more than in the 

^^ diyifior, point off the three right 

'^^^^^ hand figures of the quotient, viz. 

^^''^^ 475 for decimals, according to 

1375 the rule. 

1375 

Exercises for the Slate. 

. Divide 7,735 by 3.25 Ans. 2,38 

Dinde 18,3578 by .748 Ans. 24.542+ 

Divide ,68543 by 12,5 Ans. ,0548+ 

Divide 753 by .578 Ans. 1302.768+ - 

Divide 1,87 by 3,5 Aw. ,5342+ 

Divide ,55736 bv 48 Ans. ,01161+ 

Divide 8,38 by ,666 Ans. 12,582+ 

Divide 19 by ,333 Ans. 67,057+ 

Divide .00075 by 0025 Ans. ,3 

. REDUCTION OF DECIMALS. 

L To reduce a decimal to its lowest terms. 

RuLfi : — When there are ciphers at the right hand of a deci- 
ioal,* east them off; the decimal will then be in its lowest terms. 

OPERATION. 

\ ,756000 ^ . .756 

Reduce )S^( to their lowest t^s. V^ 

• All deeimale except thoM which have eiphen at the nght hand an M* 
turallv in (heir lowwt tenm. 

10 
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11. iTo reduce decimab of difierent denominators to -thofte 
kuring the same denominator. , 

Rule : — Annex so many ciphers to the least, as shall make 
the number of places equal to the greatest ; the dtcimals wiO 
then have one common denominator. 

Reduce ,8 ,75 ,25 ,378 ,9875 ,037 to a common denominator 

Ans. .80J0 ,7500 ,2500 ,3780 ,9875 .0370 

CORRESPONDENT EXAMPLES. 

1. What is the an^ount of one, and five tenths ; forty-five, ann 
three hundred and forty-nine thousandths; and sixteen hun- 
dredths? A71S. 47,009 

2. From two thousand, and sixteen hundredths ; take one 
thousand and four, and four miilionths. Ans, 996,159996 

3. From twenty-four thousand nine hundred and nine and 
one tenth, take fourteen thousand and twenty-nine thousandths. 

Ans. 10909.071 

4. Add three hundredths, five tenths, forty-five hundredths; 
eleven thousandths, three ten-thousandths, and four milliontha 
together. ^71.^931304 

5. Take eighty-five and seven hundred and thiity-seveii 
thousandths from one hundred. -4n«. I4>5i63 

6. How many yards of cloth in 3 pieces, each piece contain 
ing 20,75 yards 7 ' Ans. 62,25 yds. 

7. At $5 : 47 per yard 1 jxrhat cost 8,3 yards of cloth ? 

^7»^. $45,401 

8. Divide three thousandths hy four hundredths. A,ns.fi75 

9. Multiply twenty-nine and tnree tenths, hy seventeen. 

Ans. 498,1 ' 

10. Multiply twenty-seven thousandths, hy four hundredths 

Ans, ,00108 

11. Multiply two thousand and four, and two tenths hy 
twenty-seven. A7is. 54113,4 

12. If ,6 of a harrel of flour cost $5 ; what is that per harrel ? 

^W5. $8 : 33*3+ ' 

13. A man hought cloth at several times as fbllovrs, viz. 20,3 
yards ; 41,5 yards ; 21,7 yards ; 9,025 yards and 5 yards; how 
much did he huy in all ? Ans. 97,525 yds, 

14. WJiat cost 6,5 yards of cloth, at $2 : 35*2 per yard ? 

Ans. $15 : 28*8 

15. What will 20,75 yards co^t at $3 : 50 per yard ? 

^n^. $72:62*5 

16. From ninety yards and 3 tenths, take 47 yards and 8 
tenths. A71S, 42,5 yds, 

17. If you divide 1 1 6,5 harrels of flour equally among 5. men, 
how many harrels will each have ? Atts. 23,3 bar* 
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18. A. l>ought 13.51; 5,625; 3,1625 cords of wood, and burnt 
1 1,5 i and sold 5,125 cords ; what was left ^ Am, 5,6725 

19. B. bought 136,375 bushels of wheat, for $1 19 : 85*5 and 
sold 49/25 bushels for $57 : 35*5; what had he left in wheat, 
and what was its cost? Ans. 87,125 bush, cost $62 : 50 

VULGAR FRACTIONS. 

.This term is given to parts of unity or whole numbers in 
contradistinction -to integer an entire thing or quantity. Frac* 
tions originate in division as will appear from these two exam* 
pies. Divide 13 by 3; 3 is contained in it 4 times and one 
over, this is a fraction : again, let 26 be divided by 3, the 
answer will be 8 times and 2 over. To express these remain- 
ders, the divisor and remainder are written thus : — 3 and f ; 
read, one third, two thirds. , The smaller number is the remain-* 
der and shows what part of unity is meant. The larger num- 
ber is the divisor and shows into how mmy parts it is divided. 
The upper figure of the fraction is called the numerator ; and 
the lower the denominator. Fractions are divided into proper 
and improper fractions, and mixed numbers. Examples of each; 
— +, f , 1, are proper fractions : — J, f , -^-^, are improper fractions, 
A mixed number, is a fraction joined to a whole number, thus : 
— 12i, 36 J, 47^-. It often happens that such numbers are to bd 
used as multipliers or divisors. ' 

ADDITION OF FRACTIONS. 

This is collecting in one sum, broken numbers. 
Rule : — ^Add the numerators into one sum, and divide by the 
denominator ; set the remainder under the column. 

2. If the columns be composed of mixed numbers, carry (he 

Juotient arising from the fractions to the column of whole num^ 
ers. 
Ex. What is the sum of 1^ and i^ and A ? 

OPERATION. 
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12)16(1(^,^715. 

12 

^ the fraction* 

Exercises for the Slate, 

1. Add |, f , -f and + of a dollar together. *. Ans, $lf 

2. Add ti f, i and f of a yard together. 4»*« 2i jfd$* 

3. Add f, J, f, and f of a bushel together, j^ns, 28- huh* 

4. Add f, f, i, and i- of a dollar together. ; Ans, $1|- 
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9, Add -ft^ A "Ar and Ar of a pound togethor. 

Note. When i- is used for -f, in the same column with 
fourths, it must be regarded as f. Examples : -)-, i, i-, -}-• 
Ans. 2i i i ih Ans. 2i 





Exercises for the Slate. 




16f 


isvt n-ff 


42TftV 


m 


UA 21-i^ 


36,Vr 


m 


15tV 14-i^ 


4iNT 



55i 44A- 53H 12aHi 

Examples for Practice. 

1. What is the amount of 8 J- yards, 6i yards, 2k yards, 4i| 
yards, and 9i- yards ? Ans. 31} 

^. Find the amount of 12i- of a bushel, 8i of a bushel, loi of 
bushel, and 25f of a bushel 1 Ans. QO 

3. How many whole dollars in 61, 8 J, 19f and 6}- dollars? 

4. What is the amount of 21i of an acre, 6i, 23i, and i ? 

Ans. 52 

5. A merchant sold -H of a ship to one man, and tV to 
another : what part- of the ship did he sell? Ans. -H- 



SUBTRACTION OF FRACTIONS, 

This is taking one broken number from another. 
1 . To subtract one fraction from another. 
RuLF. : — Subtract the numerators of the fraction horn each 
other, write the remainder over the denominator. 
!Ex. From { take i operation. 

7 
3 

4 writttn^Ans. 
Exercises for ike Slate. 

From i take -J- Ans. f From f take -J- Ans. i 

From -fr take i Ans, f From * take f Aits, i 

From \ take i Ans. \ From \ take f jItw. -f 

8« To subtract a fraction or mixed number from a whole 
number. 

Rule : — Invert the fraction : then subtract the denominatot 
from the nume;rator, which will give the fractional remainder ; 
for the unit botrowed, take one from the whole nuqiber. In 
mixed numbersl^i 1 to the integral part, before subtracting it 
from the whole iiumbeir. 
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Exs. Frrai 26 take i Take 7f from 14 

0PBRATI0N8. 

{- fraction vwtried* \ fraction inverted. 

8 5 

6 fractio/i subt. ^ fraction tubt. 

ii fra^tioTud rem. 2 fractional rem. 

written f • written -f . 

25 tke integer. 14 the integer. 
1 subt. 8 5»6/. 

24F.4M5. 6F Ans. 

Exercises for the Slate. 
From 12 take i ^ns. 1 If From 3 take A Ans. 2H 

From 6 take {• uin*, 5i From 9 take Sf il?w. 31- 
From 1 take j*b ^»«» 9-iV From 1 00 take QQiWr ^»*. t+t 
3* To subtract a fraction from a mixed number ; or a mixed 
number from the same, when the fractional part to be subtracted 
ia greater than that irom \yhich it is to be subtracted. 

Rule : — Change i to f , make the less> fraction equal to 
unity ; add to that (in the numerator) the original numerator ; 
then subtract from that sum the other fraction, adding 1 to tha 
integral subtrahend before taking it from the integers. 

EXAMl^LES. 

From &I take f operation. ■5-5 12 6 6f Ans* 

— 1 * 

U (i 5 

From 16)- Uidce 7f operation, t 4 6 16 ^iAns. 

2 3 8 

6 3 8 

From 8j- take 5f operation, f i 4 6 8 2} Ans. 

2 3 6 

6 3 2 

Exercises for the Slate. 
From 105itake99*i4w5. 5| From 19 J take llj Ans. 7i 
From 70? take 69^ Ans. U From 691- take 4dJ Ans. 20|- ^ 
From 24i take 12? Aris. 11* From 16^ take 7f Ans.^ S'i 

Examples for Practice. 

i. From 24 dollars take i of a dollar. Ans. 923^- 

2. Bought 7i yards of cloth, sold Srjt yards ; how many yards 
remained unsold? An$i 2i yds. 

3. Borrowed 16? dollars, paid 7^ doUavs ;., how^»uch remains 
unpaid ? ' r Atis. $8| 

4. A. owned 85 acres of land, sold B. 37f «res; how many 
acres had A. remaining? /Ans. 47 f- acres. 

10* 
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MULTIPLICATION OF FRACTIONS. 

This is repeating a whole or broken number ; by a paxt or 
the partsi of an integer. 

!• To multiply a fraction by a fraction. 

Rule : — Multiply the numerators together, for the nume- 
rator of the product ; and the denominators together, for the de- 
nominator of the product, which will give the answer. 

Ex. Mult, i by i OPERATION. JSes 5 arelo''^^*^^''* \ ^ ^ 

Exercises for the Slate* 

Multiply \ by A -A^ns. ff 

i by if Ara. fj- 

+ibvH Ans.iH 

U by n Ans. iff 

' Examples for Practice. 

1. At A of a dollar a yard ; what will i of a yard of cloth 
cost? Ans. $^^ 

2. If i of a yard of cloth cost f of a dollar ; what will {- of a 
yard come to ? (invert +) ^715. $f f 

3. A Tian owned -A" of a factory, and sold "iftr of his share ; 
what part of the whole capital did he sell ? An^. irtV 

4. During a storm, the master of a vessel was obliged to 
throw overboard tV of the cargo. A. owned f*of the cargo ; 
what part of the whole cargo was his share of the loss ? 

Ans. "AV 

5. If \* of a yard of cloth cost t of a dollar; what will f of 
a yard cost? -Ans. $M 

6. If i^ of a pound of butter cost f of a dollar ; what will i of 
1 pound cost? Ans. $iVV 

7. If ^ of a pound of raisins cost iV of a dollar ; what will \ 
of 1 pound cost? Ai^s. $tIii 

8. If ^ of a yard of cloth cost ^ of a dollar ; what cost {- of a 
yard ? An^. Wf 

2* To multiply a whole number by a fraction ; when the 
numerator is 1. 

Rule : — Divide the intes^er by the denominator of the 
fraction, the quotient will be the answer. 

EXAMPLE. OPERATION. 

Multiply 4^84 by i 2) 43784 

^ 'x 21892 Ant. 

* Invert thefiractioniff, -f, •)■ and •}• in Examplos 5, 6, 7 and 8tli, beforatonl- 
tiplying. ^ 
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Exercises for the Slate, 

Multiply 8736 by i ^n5.29l2 , 

8948 by i Ans. 2237 
9735 by i Ans. 1947 

Examples for Practice. 

1. If 1 acre of land will produce 126 bushels of potatoes ; how 
many bushels will i of an acre produce ? Ans. 63 bush. 

'2. The whole of a factory is valued at $2587 ; G. owns iV 
of it; how much is his share? Ans. $129^- 

3. A ship worth ^400 being lost at«ea, of which i belonged 
to A., ^ to B., and the rt^i?'nder to C. ; what iosn will each sus- 
tain, supposing they have (6000 insured? 

Aus. A's. loss 9600 ; B's. $800 ; and C's. $1000 

4. A farm of 48 acres is owned, viz. — A. i, B. i, C. i, and 
D. the remainder; what is he to receive for his part, if the 
whole was sold for $918 ? Ans. $357 

. 5. A man gave $2568 for a house, and then paid -^ part as 
mMch for having it repaired. For how much must he sell the 
house, in order to lose nothing 1 Atis. $2675 

Obs. When the multiplier is a proper fraction, such as f, f, 

^. 

BvLE : — Multiply the whole number by the numerator of the 
fraction, and divide that product by the aenominator ; the quo- 
tient will be the answer. 

EXAMPLE. OPERATION. 

Multiply 8743 by i 8743 

3 



4)26229 



6557}^ Ans. 

Exercises for the Slate. 

Multiply 9734 by f Ans. 3650* 
4745 by i ^»5. 4151{- 
3472 by f ^n5. 2604 

Examples for Practice.' 

1. What id i of a yard of calico worth, at $2 per yard? 

/ Ans,y75 cts. 

8. What is i ^f a barrel of flour worth, at $5 : 2$^ per barrel? 

^ns. $3 : 15 
3. What is i of a bushel of com wordi at 75;ets. per bushel ? 

# /^ Ans. 25 cts. 
A. 
filue 



' f wnL/*0. Mv VV0. 

Suppose an acre of land to be worth $48 : 16 ; what is the 
off ofanacre? / ^7M,$36: 12 



( 
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5. A nuin purchased a ikrm for $5642, and paid 4* <rf tbs 

Srice in cash, and gave his note for the remainder ; how many 
ollars did he pay down 7 Anf. 93224 

6. Two men A. and B. traded in company and gained $456 
of which A. is to have i and B. i ; what was the slmre of each t 

Am. A'b. $285 B*8. $171 

3. To multiply a whole by a mixed number, whose nume- 
rator is 1. 

RvLK : — Multiply first by the whole number ; then divide 
the multiplicand by the denominator of the fraction, and add the 
quotient to the product of the integral multiplier ; their sum will 
be the answer. 

EXAMPLE* OPERATION* 

Multiply 3842 by 13i 3642 8)384 2 

13 1280* 



11526 
3842 

49946 
1280f 

51226? Ans. .. 

Exercises for the State. 

Multiply 3684 by 8U Ans. 298864i 
^ 4739 by 47;- Ans. 223259* 

• 4382 by 4 ItV A71S. 1 80027 A 

Examples for Practice. 

1. What cost 1518 pounds of coffee, at 33^ cts. per pound f 

Ans. $508 : 53 

2. Bought a firkin of butter weighing 56 pounds, at 151^ cts. 
per pound, to what did it amount ? Ans. $8 : 58f 

3. Bought 37 bushels of corn at 51i cts. per bushel ; what 
did the whole cost ? Ans. $18: 96i 

4. Bought 35 yards of cloth at 35*}- cts. per yard, 46 pounds 
of silk at 85^ cts. per pound, 36 dozen of buttons at 21^ cts. per 
dozen, and 3 pairs of worsted stockings at 35i cts. per pair; 
what is the waole amount. Ans. $60 : 47i- 

OBs.^l^hen the numerator is more than 1. 

Rule : — ^irst multiply the multiplicand by the whale num- 
ber, then multidy it by the numerator of the fraction and divide 
the product bylhe denominator ; add the quotient to the first 
product obtained,^l^nd the result will be the answer. 

\ 
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SZAMPLS, OPERATION* 

Multiply 8438 by 5 If 8438 8438 

51 3 



8438 4)25314 

^2190 -6328T 

430338 

63281 

436666J Ans. 

Exercises for the Slate. 

Multiply 6742 by 6 J Ans. 42980| 

9734 by 121 A Aw*. 1182681 

7465by39i Ans. 297666f 

Examples for Practice. 

1. Bought 304 pounds of sugar at lOi cts. per pound; to 
what did the whole amount ? Ans. ^32 : 68 

2. 36 pounds of tea at 47i cts. per pound will amount to what 
stum? Ans. $17: 12 

3. 325 reams of foolscap paper at $lS'*^er ream; to what 
will it amount? Ans. $528 : 12i 

4. 50 barrels of mackerel at $4f per barrel ; will amount to 
what sum 7 Ans. $237 : 50 

4* To multiply a mixed number by a whole i||imber, th« 
.numerator being 1. 

Rule : — Multiply the multiplicand by the whole number. 
Then divide the multiplier by the denominator of the fraction, 
and add the quotient to the product. 

If there be a remainder in dividing the multiplier, write it 
firaction-wise, and annex it to the product. 





KXAMPLB. 


OPSRATION. 


I ■ 

1 

I 


Midtiply 68i by 3d 


68 4)39 
39 9^ 

612 
204 



2652 
9* 



266 If Ans, 

Exercises for the Slate.j 

UsaiMy 375i by 13 ' Ans. 4877t 

467iby37 /Ans. 17285* 

86344- by 81 / Ans. 699365+ 



^ I 
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Examples for Practice, 

1. What cost 19f yards of silk at 219 cts. per yard? 

Ans. 842 : TOi- 

2. What wUl 8i pounds of pepper amount to at 106,cts, pel 
pound? ilTM. 88:74* 

'3. How much will 17^ pounds of coffee cost at 21 cts. pel 
pound? ^ ^715. $3:59* 

4. At $2 : 50 per day, to what sum would your wages amount 
in 31i days ? A'ns. $78 : 75 

Obs. To multiply a niixed number by a mixed number^ 
when the numerators are 1. 

RuLB : — Multiply the integers together ; then multiply them 
by their respective fractions alternately, add these products to- 
gether, their sum will be the answer. 

Multiply 54i by 24i 

OPERATION. Obs. When the multiplicand, has \ annexed 

54^ to the integer, multiply the integers together; 

244- ^^^^ ^^^^ ^^^^ ^^ ^^^ multiplicand and a fourth of 
thf multiplier, and add to the product. 

108 

27 
6^ 

Ans. 1329i 

Exercises for ike Slate, 

Multjy.y 7| by %i Ans. 61+ 

7^ by 9i Ans. 69+ 

12i by 16f Ans. 198+ 

7i-by2A Ans.\5+ 

120i by 48i- Ans, 5832 

54i by 24i^ Ans. 1329i 

"1. If one hundred weight of wool is bought at $401 ; whal 
will 17f hundreds cost ? An^. $715+}- 

2. What cost 236^ yards of carpeting, at $1 : 31 ^ per yard t 

j1»5. $310:73i 

It is n^Qj^sary that the pupil should now be taught the 

REDlhpTION OF VULGAR FRACTIONS. 

1 • To change a whole number to an improper fraction. 

Rule : — Place>he whole number for the numerator, and a 
unit for the denominator; or assign a denominator to the integer 
and multiply it by th^ assigned denominator, and the product 
will be the numerator Id the denominator. 
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- Ex. 1st. Change 8 to aa improper fraction, operation. ( 
Ex. 2d. Reduce 9 to an improper fraction whose denominator 
will be 5. 

OPERATION. EXPLANATION. 

9 9 is the proposed numerator, which, multiplied 

5 by 6, the denominator, gives 45 for the new ni>- 

-— merator, thus ^\ which is equal to 9 integers 
45 

written V^ Ans. 

4 

2« To reduce an improper fraction to a whole number. 

Rule : — Divide the numerator by the denominator, the quo- 
tient will be the whole number. , 
Ex, Reduce-^-l* to a whole number, operation. 8)192 

'2iAnt. 

3* To reduce a mixed number to an improper fraction. 

Rule : — Multiply the whole number by the denominator of 
the fraction, and take in the numerator ; write the denominator 
under the product. 

Ex. Reduce 12f to an improper fraction. 

OPERATION. 

12 
4 

"48 

51 written^ Ans. 
Note. To change an improper .fraction to tt mixed nmnbeit 

CASE 2d. 



4. To reduce fractions to their lowest terms. 

Rule : — Divide the numerator and denominator of the givea 
fraction by any number that wjll divide them without a remain- 
der, and the quotient again in the same manner, and so continue 
to do, till it appears that there is no number greater than one, 
that will divide them ; and the last quotients will express, tbm 
given fraction in its lowest terms. 

Ex. Reduce iVis^ to its lowest terms. 

OPERATION. y 

by hy hy by 



2) 84 2)42 7)21 3)3 1 ... , ^ . 
2)168 2)84 7)42 3)6 2 ^'^"'^ * ^^' 



S. To reduce fractions of difierent denominators to one 
common denominator. 

Rule : — Multiply each numerator by all thp denominatow; 
except its own, take the respective prodi^ts for new nuraeza^ 

( 



t 
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ton : then multiply all the denominatori logfether, their prodaei 
will be the common denominator, whu^h written under each 
numerator will show the common denominator to each fractiim* 

Ex. Reduce i ^ and -^ to a common denominator. 

OPERATIONS. 

•*• T 14 T ^'^■^ Jir%i numerator. -' 

■^ T 15 T -^-^-^ second numerator, 
"^ Y 56 T ^^^ third numerator, 

T T 35 T TTT the common denominator to all the nume- 
rators, which is written thus — -H-l" -HI W Ans. 

6. To reduce a vulgar fractioQ to a decimal. 

H Rule : — Annex one or more ciphers to the numerator of the 
fraction ; then divide it by the denominator, the quotient wiU be 
tlie decimal with a comma prefixed. 

£x. Reduce J to a decimal. operation. 

4) 300 

,75 Ans. 

7. To change a decimal to a vulgar fraction. 

Rule : — Set to the decimal its proper denominator ; then 
divide the numerator and the denominator by any number whicii 
will divide both without a remainder. 

Ex. Change ,680 to its equivalent vulgar fraction. 

OPERATION. 

S)f^Mf^% ^)^{HAn8. 
Etzamples for Practice in the 7 previous Cases of Reduction^ 

Case !• How many thirds are therfe in 14? Ans, ^ 

How many fifths of a dollar are there in $16 ? A7is, ^ 
la 31 pounds, how many sixths of a pound? Ans. -^^ 
In 73 yards, how many eighths of a yard? Ans. -4^ 

Case 2* In -^ of a dollar, how. many dollars? 

Atis. $49 
How many pounds are there in ^^ of a pound ? 

Ans. 22 IBs. 
If 8 pounds of sugar can be bought for $1 ; how many pounds 

will Mf^ of a dollar pay for ? Ans. 2 1 20 lbs. 

If i i>f a dollar will pay for 1 pound of coffee ; how many 

dollars wiU 312 pounds cost? Ans. $62f 

If 1 pouJi^ of butter cost i of a dollar ; what would 491 

pounds cost? ^»f. $81* 

A man, spending i of a dollar a day, in 83 da3rs would spend 

V of a dollar ; Xow many dollars would that be? - 

^ «. , Ans.tlH 

Ca8s 3, How many fourths are there in 15f ? Ant. V 

* > f 

I 
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How many eighths of a mile in 57i miles ? Ans. ^+^ 
In 156^^- days ; how many 24ths of a day ? Ans.^^-^ 
If i of a dollar will pay for one gallon of beer ; how much 

can be bought for $6f ? Ans, 34 gais. 

If i of a dollar will pay for 3 yards of ribin ; how many yards 

can be bought for $6f ? A7is. 159 yds. 

Cask 4. Reduce jiT of a dollar to the fraction of a cent. 

Ans. i ct. 
Express the value of -H- in the smallest numbers. possible. 

Ans. i 
Employ the smallest numbers to express the value of -fi. 

Ans. i 
Reduce i^ft^ to its lowest terms. Ans. i 

Is "H of a«dollar in its lowest terms? No. Why? Because 
it can be divided by 7 without a remeiinder, and then retain the 
same value, thus f . 

Why is if of a dollar in its lowest terms? Because there' is 
no number greater than 1 that will divide both numerator and 
denominator without a remainder. 

Case 3* Reduce 1^ |- to a common denominator. 

Ans. -Jf -H 
Bought f of a tun of iron at one time, and f of a tun at an- 
other ; how much in the whole? Ans. 1^ tuns. 

Bought 8f cwt. of sugar at one time, and 5f qwt. at another; 
how much in' the whole ? . Ans. li^s cwt. 

What is the amount of 16f yards, ITi yards and 3i yards? ♦ 

Ans* 37M- yds. 
Prom a pieO^ of cloth; containing 47f yards, a merchant sold 
282^ ; how much remained unsold ? Ans. 247fir yds. , . 

A man bought four loads of hay, the first containing 1 7| cwt. ^ 
the second, 19^ cwt. ; the third, 24f cwt. ; and the fourth,. Hi 
cwt. ; how many cwt. in the whole? A71S. 75fi4 etc;. 

Case 6* Reduce f of a dollar to a decimal? / Aris. ,G25 
How mainr whole dollars and cts. in $1^5 Ans. $2 : 33*3 
Express ^ decimally. Ans. ,4375 Change ^ to a deci- 
mal. Ans^. 00375. 
What is the suta o[ 79 j- 6i and of -f- when added together ?^.^ 

Ans. 86, 50^' 
From a piece of cloth» containing 36f;yacds, a merchant sold, 
at <)ne,time, 7^ yards, and, at another time, 12| yards ; how 
much iof the clqih had he left ? ' . Ans. 16,7 yds. 

From 24 dollars take t of a dollar. A$S4 1^23 : 20 

JL man raised wheat in five fields, in the first, '47 A bushels ; 
mtbe second. 94 A ; ia the third, 87«; iikthe fourth 143H; 
«&d ifk the fifth 387 bushels; how many busWs in the whole? 

ili>». 759,77625 AwaW 
"11 
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A man bought 3 sheep ; for the first he gave 6f dollars ; for 
the second, 8| ; and for the third, 9 i ; how many dollars did 
he give for the whole ^ Ans. (24 : 87*5 

How many yards of c^oth are there in 7 pieces, each piece 
19i yards? An$. 139,125 

How much cotton is there in 3f^ bales, each bale 4f cwt. ? 

Ans. 17,575 cwt. 
What cost 51 tuns of hay, at $27if per tun 1 

Ans. $147 : 16750 

Case 7« Change the decimal ,375 to a vulgar fraction. 

Ans. 1 
Prove that ,875 is equivalent to i ; that ,428 is to Hi t ,8312 

it to tm. 

Add ,6 ,27 ,685 together ; give the Ans. in a vulgar frae* 
tion. Ans. f-J^A 

Subtract 52,6088 from 406,91 Ans. in vulgar fractions. 

Ans. 354i^i^f 
Multiply ,75 by ,25, express the Ans. in a viilgar fraction. 

Ans. 9^% 
Divide 26,25 by 2,5 give the Ans. in a mixed number. 

Ans. lOj- 



DIVISION OF FRACTIONS. 

This is finding how often a part or the parts of an integer is 
contained in a given sum. 

!• To divide a fraction by a fraction. 

Rule : — Invert the divisor, and then multiply the numerators 
and denominators together : reduce the Answer to the lowest 
terms or a whole number. 

SZAMPLES. OPERATION. 

Divide i by ♦ , 3x4=1 2 10)12(1^ 2)2(1 Ans. li 

2yi5^0 Am. reduced. ^^ 2)10(5 

2 

Divide A by A 12X9=108 ^ , ^ 36)108(3 A»f. 

3X12-36 -^^' ^^**^^^- 108 ^ 

Exercises for the SUUe* 
Divide ibyi Ans. i Divide f by f Ans. ♦ 
«byH Ans.H />byi Ans. A 

fhyi Ans. 2 *byA -^iw, 2 

A by A -*»«• 2 fbyaV Ans.2lf 

Ezamfles for Practice. • ^ 

' 1. Al i of a dollar a yard ; how many yards of calico esisi 
bt booghl with f of a dollar f A$a.%fd$. 
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8* At I of a dollar a bushel, how many bushels of oats eaa 
be bought for f of a dollar ? Ans. 4 inuh. 

3. At -f of a dollar per bushel ; how many bushels of potatoes 
nay be bought for f of a dollar ? Ans. 5i bush, 

4. At {- of a dollar per bushel ; how much rye may be bought 
fcr i of a dollar ? Ans. i bush. 

5. If i of a chaldron of coal will supply a jfire 1 week ; how 
many weeks will f of a chaldron supply it? Ans» 2i ws. 

6. If 1^0 of a tun of hay will keep a horse 1 month ; how 
lioany horses will i\ of a tun keep the same time ? Am. 3 ks. 

[ 7. If i of a yard o*" cloth cost f of a dollar ; what will a yard 
leost ? Ans. $2f 

' 8. If ^ of a yard of cloth cost i of a dollar ; what is that a 
lyard? Ans.$\H 

■ 2» To divide a fraction by a whole number. 

[ Rule : — Divide the numerator of the friction by the whole 
'Jmmber, which is the divisor ; or (if this would leave a remain- 
der) multiply the denominator by the whole number ; write the 
fiumerator over the product. 

' EXAMPLES. OPERATIONS. 

[ Divide tt by 5 5)2 '>(5 written g% Aw, 

Divide i |by 4 8 

32 written s^ Ans. 
Exerdistifor the Slate. 

Divide H by 8 Ans. M 
t by 4 Ans. ^^ 
i by 7 Ans. ^ 

Examples for Practire. 

1. At 3 dollars a barrel ; what part of a barrel of cider may 
k bought for i of a dollar? Ans, rf% bar. 

2. At 7 dollars a barrel ; what part of a barrel of flour, may 
le bought 'for i of a dollar ? . Ans. -^ bar. 

3. If 2 yards of cloth cost l (rf* a dollar ; what does 1 yard 
<wt? Ans. $k r^ 

4. If fl of a barr^ of flour l>e divided equally amo7)|f 5 
'faulies ; how much will each family receive ? Ans. A* ^<<^« 

5. A man divided -}* of a dollar equally among 2 persons ; 
Vhu part of a dollar did h& give to each? Ans. M- 

6. If 7 po\mds of eoflee cost j-}- of a dcfOax ; what is that per 
pmmd? Ans.^A 

7. jtiisit fOk acre produee 24 busholi ; what part of an aeiti 
vmpxoduee I bushel? Ans.^\dere. 



Divide A l>y ^ -^»*« ft 
i by 2 Ans. i 
iHhy 12 Ans. ^ 



124 



VULGAR FRACTIONS. 



8. If a horse will eat } of a bushel of oalR in a day ; boir 
long will 12 bushels last himi Atu, 26 days. 

3» To divide a whole number by a firaction. 

Rule : — Multiply the whole number by the fraction inverted. 



EXAMPLE. 

Divide 72 by i 



OPERATION. 

+ inverted 72 
4 



288 Ans. 

Exercises for the Slate. 

Divide 43183 by j- Ans. 86366 

37047 by + Ans. 111141 

418096 by i Ans. 1672384 

Examples for Practice. 

1. A man lost $1272, which was -} of his whole estate ; what 
was the value of his estate ? Am. $5088 

2. If i of a yard of cloth be worth $3 ; what is one yard 
worth? * Ans. $15 

3. If -f of a &rm be worth $565 ; what is the value of the 
whole fisirm ? Ans. 3955 

4. If i of a bank be worth $3912 ; what is the whole worth? 

Atis. 23472 

Obs. When the divisor is a proper fraction, as f , ■?■, -J, &c. 

Rule : — Mvltiply the dividend by the denominator of the 
fraction^ and divide the product by the numerator^ 



EXAMPLE. 

Divide 28 by f 



Divide ^ by f 
18 by* 
24by+t 
125 by i 



OPERATION* 

T 

4)W. 
35 Ans. 

Exercises for the Slate. 



Ans.m 
Ans. 95i 
Ans. 7^ 
Ans.22i 



Ans. 12 Divide 13 by f 
Ans. 15 68 by 4 

Ans. 28 6 by -ftr 

Ans. 225 9 by f 

Examples for Practice. 

1. At A of a dollar a bushel ; how many bushels of lye can 
be bought for $80 ? Ans.256bnsh. 

2. A man bought fj^^ of a ton of iron for $40 ; what was tiM 
iroaatun? Ans. $96 

^ Boughlt<rfatunofhayfor$i7$ what wasitaton? 
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4. A merchant sold a quantity of goods for $252, which was 
f of what it cost him. How much did it cost him, and how 
much -did he gain ? Cost $210 gained 9i2 

5. A merchant sold a quantity of goods so as to gain $43, 
which was -f of what the goods cost him. How much did they 
cost? Ans. Cost $150 : 50 

6. If 192 men will perform ^ of a certain piece oPwork in a 
week, what number of men will it take to perform the whole of 
the work in a week? Ans. 216 vien, 

7. Suppose a ship to sail 105 miles in ft of a day; what dis- 
tance will the ship sail in i^ of a day ; what distance will she 
sail in the whole day? Ans, 252 miles in I, day. 

•21 miles in i\ do. 

4» To divide a whole number by a mixed number. 

Rule : — Reduce both the divisor and dividend to like terms; 
then divide as in whole numbers, the quotient will be the 
answer. 

EXAMPLE. OPERATION. 

Divide 92 by ik 4^- 92 

2 2^ 

9)184(20JJL»*. 
18 



Exercises for the Slate. 
Divide 3724 by 831- Ans. 44f H , 

7280 by 37+ Ans. 194fff 

. 8870 by m • Ans. 732 1^. 
Obs. When the divisor has i, f , &c. annexed to the integer, 
add it to the product when reducing the whole number. 

EXAMPLES. 

Divide 129 by 7f Ans. 16ff 

642 by 21. A Ans. 29^ii 

86 by 15t Ans. 5M 

Examples for Practice. 

1. If 7f yards of cloth will make a suit of clothes ; how many 
suits will 48 yards make? ' Ans. 6H, 

2. If it take 1^ bushel of oats to sow an acre ; how m,any 
acres will 18 bushels sow? Ans. 12 ac^es. 

3. If it take 1 i buJshel of wheat to sow an acre ; how many 
acres will 23 bushels sow ? Ans. [91- acres. 

4. At $4i a yard ; how many yards of cloth may be bought 
for $37 ? Ans. 8 A yards. 

5. At 1 If cents per pound, how much steel can I buy for 
•5D? Ans.Ai3^lbs 
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6. If a roan can perfonn a joamer in 58(X hours, bow many 
days will it take him to perform k if he trayel 9 A hours in t 
day? An8.e2H 

7. How many coats may be made of 187 yards of cloth 9 if 
SlS- yards make 1 coat ? Ans. 57i coats* 

8. If 2f bushels of oat^ sow an acre ; how many acres will 
.22 bushels sow? Am* 8 ebcres. 

9. If li yard of cloth is worth $1 1; what is a yard worth? 

Ans. 86 : 60 

10. If 8A bushels of wheat cost $15 ; what is it a bushel? 

Ans.^it^^ 

5* To divide a mixed number by a mixed number. 

Rule :— ^Change the fractions annexed to the integers to de- 
cimals; then divide as in decimal division, or 

Reduce the.mi\ed numbers to impn^r fractions, and then to 
whole numbers or mixed numbers. 

Ex. Divide 26t by 2J Divide 106| by 21- Divide 6| by 3i 

OPERATION. OPERATION. OPERATION. 

2,5)26.25(10.5 ilTM. 2 106 3 6 .,^_^-, 
25^ 8 8^ Jl 8^ fJrjj-f*f 

125 23)851(37 ^i>5. ^ -'^ 104)212(2jjS A-u. 

125 69^ 208' 

161 4) 4( 

161 4)104(^ 

Exercises for the State. 



Divide 8 J by 5i Ans. 1.59+ 

l^by4iV il.,3125=(V 
431 by II il. 25,07 14+ 
845iby26*- ^.31.^ 
236H by 48A A. 4+H 
10Jby2i 4.4H V 



Divide 1260} by 30^- il. 4t^ 

2ibyli A. Ik 

5i by 7f A. H 

5t^by2J- A. 2H 

2>by3} A. H 

19Aby2Ail. 9,% 



Examfles for Practice. 
By Decimals. 

1. At 31i dollars for lOi- barrels of cider, what is diat per 
barrel? Ans. ^ 

2. At $1^ per pound ; how many pounds of indigo will 
$27iH buy? Aiu. 18.57 lbs. 

3. V 1 gallon of wine cost $1} ; how many gallons will 
$241 buy? Ans. 18 gals. 

4. If y6u pay t316H for 92i cords of wood; what is that a 
cord? Atw. $3.4376= j^ 

5. At $3| a yard ; how many yards of broadcloth can be 
bought for $64 ^ ? Ans. 19,75»i yU. 
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By Vulgar ^pVactioni. 

1. At $71 a yard ; how many yards of cloth may be bought 
for $57* ? An$. 7-Hi yds. 

2. If 3i barrels of flour cost $23f ; what is that a barrel ? 

Ans. S6j^ 

3. If '2i bushels of oats will keep a horse 1 week ; how long 
will 181 bushels keep him 7 • Ans. 7M weeks. 

4. If 41 yards of cloth will make a suit of clothes ; how many 
suits will 87 f- yards make? Ans. lOf-H suits. 

5. If a man can build 4i^ rods of wall in a day ; how many 
days will it take him to build 84 iS rods? 

Ans. lOfWf dafs. 

CORRESPONDENT EXAMPLES. 

1. A person, having 1 of a coal mine, sells f of his share for 
$171 ; what is the whole mine valued at? Ans. $380 

2. A man bought -h of an acre of land for $84 ; what was 
ihat an acre ? Ans. $448 

3. A captain has on board 170 bales, each paying freight 
$1 : 25 ; 305 packages, each paying 87 j- cts. ; 230 tuns of 
other goods, each tun paying $12: 62^; and 6 passengers, 
each paying $78 : 50 ; now much does his whole freight aiid 
passage money amount to? Aiis. $3854 : 12+ 

4. From 1 I53f tuns of iron, there were sold 684 *i tuns ; 
how much remained unsold? Ans. 468,8312 /«.W5. 

5. If a man leave $6509 to his wife and two sons ; thus, to 
his wife 1 ; to his elder son 1 of the remainder, and his other 
iion the rest ; what was the share of each ? 

L Wife $2440 : 87*5 
Ans. } 1st. Son $2440 : 87*5 
(2d. San $1627: 25 

6. If i^r of a ship cost $781 : 25 ; what is the whole ship 
worth? ^n5. $2500 

7. A farmer has mowed 78-!- acres of meadow land, which 
yielded on an average 21 tuns per acre, and besides having 
v/intered with the hay 63 head of cattle, he has sold 621 tuns ; 
at what average per head has his cattle consumed the hay ? 

Ans. 21 iuns.. 
And how much hay did he make in the whole ? 

-Ans. 2091 ^^J^* 
. 8. A man bought 12 yards of cloth at $5t^ a yard ; how 
iB«ch did the whole come to T Ans. $621 

9. A merchant bought 5 pieces of cloth, the first 401 yards; 
the second 381 yards ; the third 401 yards; tte fourth 41 iV 
yards ; and the fifih 421 yards ; how many yards in all ? 

Ans. 20^^ yds. 
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10. A man bought ^' of a barrel of flour for $4 : 85 ; what 
would be the price of a barrel at that rate ? ^?m. $6 : 79 

11. A gentleman divided his estate of $4785 among his 
children, he gave his eldest son f of it, the youngest -}- ; what 
was their portion ? a S -E///c5/. $3588 : 75 

^'*'" ( Youngest. $1 196 : 25 

12. From 37|- gallons of oil, were sold 28 A gallons , how 
much remained ? Ans, 9, 1 372 gals. 

13. If f of a yard of broadcloth cost $6; what will i cost? 
What will a yard cost ? Ans. ^ $2, yard $10 

14. If 3 men can do a piece of work in 4i- hours ; in how 
many* hours will 10 men do the same work? Ayis, 1-A 

15. There was a farm of which A. owned r and B. ^f ; the 
farm was sold for $1764 ; what was each one's share ^of the 
money? Ans. A's. $504, B's. 1260 

16. A person having f of a vessel, sells f of his share 'for 
$8400 ; what part of the whole vessel did he sell ? What was 
the whole vessel worth ? Ans, sold A worth $49000 

17. Four men traded together on a capital of $3000, of which ' 
A. put in -J", B. i, C. +, and, D. \- ; at the end of 3 years, they 
had gained $2364 ; what was each one's share of the gain ? 

.A's. $1182 

J . ) B's. $ 591 

/ Jins. < ^,^g J 3^4 

^D's.$ 197 

18. If 7 J yards of linen cost $8 : 30; how much will 63i 
yards cost at the same rate ? Ans, $68 : 00'5 



BEVIEW, 

I. A unit is a whole thing of any kind, as 1 dollar, 1 bushel. 1 
day, &c. A fraction is a part of a thing, as 1-half, 3-fourtn9, 
5-eighths of a dollar, and the like. 

To express a part of , a thinjr, we take two whole figures, and 
place one above the other, thus — 

J_ one- i one- j2. two- i on«. x fwir- ^ |hr<>«> 
2 hair, 3 third, 3 fhirdft, 6 •ixth, 5 fifth*, 9 Bintlu. 

The figure, above the line, shows what part of a. unit is taken ; 
the lawer, into how many i( is divided, thus i is one unit divided 
into 2 pa^rts ; -J- into 3 parts; &c. When a unit is divided into 4 
parts, 1 pant is ^, 2 parts f, 3 parts f, 4 parts. is -f-, or the whole. — 
When 1 pa^t is taken f remains;^ 2 parts, ^' ;Ji parts, ■}■ ; and 4 
parts is the whole. 'There are ^ in the whole of any thing when 
divided into 4 equal parts— 5 equal piarts, f ; 6 equal parts f, &c. 

1. What b a unit ? 6i?e aa ex. What a fraction 1 Give an ex. What fraction is ex- 
preaaed. when there is a 4 with a 1 over it 1 7 with a 2 over it 1 8 with 5 over it 1 If a 
unit l!i divided into 2 parts, what is one of these parts called 1 Into 37 Into 5 1 Into 
91 Into 15 Y How manjr iuUres make a whole one 1 How many thirds 1 How many 
flftlM 1 How many eigtittis f What is meant by i-half of a thiaf Y l-third 1 i-fifth f 
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2. The same thing' that is a unit in one case, ttiay be considered 
fts nfrrrction in another, thus, a dollar is a unit ur a whole thing, 
i^'itseffconsif fared, but a fraction, when considered as the tenth 
part of an eagle: a cent is a unit^ or a tenth 'part of a dime: a 
mill is a unit or the tenth part of a cent: a day is a unit^ or the 
seventh part of a week: a week is a unit or the fourth part of a 
mo7ith: a month is a unit, or the twelfth part of a year, dec. 
Sbowins^ that an integer is a unit or a fraction, if it can be consi- 
dered as making a part of another thing. 

3. The more parts a thing is divided into, the fsmaller these parts 
must be. ii one thing is divided into twice as many parts as 
another thing, each part is twice as small. Thus, j- is twice as 
large as ^, lor there ^re twice as many fourths as halves in a thing 
—therefore rj- is twice as large as ■}-. An eighth is twice as small 
as -{-, for* there are twice as many pieces in -j- as in f ; -J- is tvnce as 
large as i\ , for 12 is twice as many as 6 ; the parts are more in 
^, than in ^, but less in size. 

4. Figures are ot two kinds ; to express whole things and parts 
of a thing, called unit figures and fractional figures. A unit norui^e 
expresses any number of whole things, as three, (thus 3). A fracr 
tional figure, thus -J- one-half; which shows into how many parts 
a whole thing is divided, and how many of these parts are express* 
ed ; or wluit part is taken from several whole things, thus f ; three- 
fourths shows that one thing is divided into 4 parts, and 3 of them 
are tliken; or that 3 whole things, have a fourth taken from each 
of them. If the fraction is considered as snowing how many parts 
are taken from one unit, then the lower figure shows ^'n/o how 
many parts di unit is divided, and the upper figure shows how many 
f^ these parts' are taken. But if the fraction is considered as show- 
mg what part is taken out of several units, then the upper figure 
shows the number of units, and the lower figure shows what part 
is taken from each. Thus the fraction -f may be considered as 
expressing, two sixths of one thing, or as one sixth of two things. 
For two sixths of one whole thing, is the same quantity as one 
siaih of two whole things, 

5. Names are given to the figures abore and below the line, riz. 
Numerator and Denominator, Fractions are also divided into yroper 
and f'mwroper fractions. A proper expresses a quantity less than a 
unit ; tnus -f ; it shows how many parts are taken out of one thing 
—BEAD 2-sevenths of one thing ; or it shows toAa^ part is taken 
out of several things — read 1-seventh of 2 things. An improper 
■ II I ^- --I 11 ■ ■ — ' — "~* 

l-ldxth? Divide any thing into 3 equal parts, take 1 of these parts, how much will be 
left? Into 3, take 2 i Into 4, take 21 Into 8, take 5 1 Into how many parts must any 
ibing be divided so that 1 part sliall be I-eleventh1 l-thirteenth1 

2l Of what order is one dollar a unit f Of wliat order is it a fraction 7 Of what 
<mler is one cent a unit J Of wtiat order is H m^€Uti»n 7 One day is a unit, of what 
order, and a fraction of what order? 

a Which te the greatest fmction ; l-half or Ithird f 1-flfth or l-thirtfl l-seventh or 
l-ninthl 1 -fourth or 2- fourths? 6-sevenths>or S-serenths? What pan of a thing |s 
twice as small as lUlf 1 As 1-third ? As 1-fourth 1 As I-flfth1 Wnat pari of a thing 
is twiee as la rge as Ifourtli ? As l-sixth 1 As l-twelfth ? 

4. If 4-8ixthB is considered as expressing how many part* are talten out of one unU, 
whet does the 6 show, and what does the 4 sliow 1 If it is considered as expressing 
vihatpart is taken out of several units, what does the 4 show, and what does th^e 
■howi 



«■« 
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fisction expresses a quantity, equal to a unit, or g^reater than a 
anit : } ; it always expresses vh/U part is taken out of Metered 
units. When we use the expression 7 halveM, we do not mean 7 
halves of one thing, (because nothing^ has more than 2 halves). 
But halves of 7 things* 

Fractional MvUiplication is where one or both factors are frac- 
tions. Rule for multiplying when only the multiplicand is a 
.FRACTION. Multiply the numerator, or divide the denominator by 
the miUtiplier, 

. . When we multiply the numerator, the number of parts 's multi' 
plied, and when we divide the denominator the size of the parts 
iM multiplied. Ex. Multiply f^ by 2. 

OPERATION, j^ X 2 = A or ^ -»- 2 s f 

Now i\ and 1^ are the same quantity. 

The only diiference is, that in one case the unit is divided into 
12 parts and 8 are expressed, and in the other case, the unit is di* 
Tided into 6 parts, and4 are expressed. In one case, we make twice 
as many pieces, and in the other we make them twice as large. 

Rule fob multiplying when only the multiplier is a frao* 
VtON. Mfdtipty by the numerator firsts and then divide the product by 
the denominator ; or, ditide by the denominator, to obtain onepart, and 
multiply by the numerator, to obtain the required number of parts. 

Ex. Multiply 12 by f. operation. 12X4 = 48-*-6 = 8 

In multiplying by a fraction, we take such a part of a number as 
is expressed by the densndnator, and repeat it as often as there are 
units in the numerater. 

Thus in multiplying 12 by \ we take a sixth part of 12, and 
repeal it 4 times, and Uie answer is 8. 

The multiplicand is made smaller when multiplied by a fraction. 
Because we do not repeat the whole number, but only a part o( it. 

If a number is to be both multiplied and divided by two figures, 
it makes no difierence which is done^r5<, provided the same figures 
are used as multiplier and divisor. 

If we multiply 12 by ^ we divide by 4, to find one fourth of 12, 
and multiply by 3, to obtain three fourths, and the answer is 9. 
But if we should multiply 12 by 3, and then divide the product by 
4, the answer would be the same. Thus 12 X 3= 36 and 36 -^ 4 
s 9. Thus 9 is the same answer as is obtained by dividing 12 by 
the denominator, and multiplving the answer by the numerator. 
In fractions, as in whole numoers, it makes no diiference in the 
product, which factor is^used as multiplier. When the whole number 
IS used as multiplier, the answer is an improper fraction, which can 
be changed to whole numbers. 

Thus 12 X f = 9 
' And i X Y = ^'^ = 9 

If we multtpiy 4-twelvet1ni by 3, in what two ways can it be done 7 If we divide the 
denominator, wnat is it that is miUttplied 1 If we multiply the numerator, what U> it 
that is multiplied^ Multiply by 3 in both vravs, and tell what each method multiplies. 

If you mult ply tvcefve by fAree, do you make it larger or amallerl If yon moltipl^ it 
bj three-fourths, do you make it lanter or amaller 7 What .are the two ways in which 
18 can be multiplied by 4-sixth«f what will be the answer, if it to divided by 6 flrsL 
jud.the anotient mult plied by 41 What wUl be th« answer, if it Is multiplied by i 
Sai, aod then the product divided by 6T 
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RCLE FOR MCLTIPLTINQ WBEM BOTH FACTORS ARE FRACTIOmk*- 

Multiply the denominators together to obtain one part^ and the 
numerators together to obtain the required number of parts. 

Multiply ^ by A I X A = « 

MuUipUcatioD by a fraction implies the taking some part or parts 
of the luultiplicand, and therefore may be truly expressed by a 
compound fraction. Thus f multiplied by { is the same as f off-. 

If a unit is divided into 6 parts, and each of these parts into 8, 
the unit would be divided into 48 parts, and each part is -^ of the 
whole. After finding what one fourth of a fraction is, we can find 
three fourths by multiplying by 3. 

Thus ■}- of f is Aj therefore ■} of f is 3 times as much or/j. 
What is f of f ? One sixth of one third is -j^. One sixth of two 
thirds A. Four sixths of two thirds is 4 times as much, or Ar. 
What 19 i of i? 

One fi ih of f is ^S) ^^^ ^^i^ is made by multiplying the denomi' 
nator 6, by the denominator 5. 

Three htths of f^ is three times as much, or -J-}^, and this is made, 
by muliiplyiog the numerator 4, by the numerator 3. :' 

Thereiui-e multiplying the denominators together obtained one 
fifth of -t) dud multiplymg the numerators together, obtained three 
fifths. 

Division is finding how often one number is contained in another, 
and t«>us finding what part of one number is another number. Rule 
FOR Fractional Division wrere only the divisor is a fraction. 
Multiply the dividend by the denominator^ and divide the product 
by the numerator. When we divide by a fraction (unless it be an 
improper fraction) the quotient is larger than the dividend. Thus 
12 divided by ^ is 48, for there are 48 one fourVis in 12 units, 
A^in, 9 divided by \ is 27, for there are 27 one thirds in 9 units. 
Divide 8 by \ the answer is 24, for there are 24 one thirds in 8. But 
if we are tu divide 8 by ■§■ there will be but hcdf as many. For 
there is but half as many tvDo thirds as one thirds in a number. 
Therefore if 8 divided by -( is 24, when divided by -f- it is half as 
much, or 12. It is seen by the preceding- examples, that when a 
number is to be divide by a fraction, it is multiplied by its deno- 
minator^ and divided by its numerator. 

Thus if we are to divide 2 by -f we multiply by the denominator 
4 to change 2 mto fourths and then divided by the 3 to find how 
many three foui^ths there are. 

Role for Division where the DivroENo is a Fraction. — Divide^ 
the numerator of the Fraction by t1\e Divisor^ or, {if this mnUii 
leave a remainder,) multiply the denominator by the Divisor, 

When the dividend only is a fraction, and we divide it hy'a whole 
number, we are to find how many parts of a time, a certain number 
is contained in certain parts of a unit, r 

How many 2 sixths in 3 1 Ana. 9. Divide 4 by 2 sixths. If we hQve S6 ; how many I 
thirds in tlie whole? An%. 18. How often is 2 contained in 1 ninUil >ln«. 1 eiffhteentli 
•f one time. How often is 3 contained in 4 sixths 1 Aim. ftmr eU^hteentlis of one time. 
Divide 5 tenths by 3. Divide 3 sevenths by 5. Wliat operation' have you performedl 
Bow is a fractU>n divided by an integer 1 How ii ao integer 4iTided by a fraction 1 



132 VULGAR FRACTIONS. 

If i- is diyided by 1 unt7, we find that it contains it) Mo^ once^ but 
^ of once. It can contain two units but kulfas many times as Ofie 
unit. Therefore ^ contains I o9i« Aa(^a time, and it contains 2 just 
half as often, or -]- of a time, i divided by 2 then is -}-. If j- is to 
be divided by 3, we reason in the same way. -J- contains I, f a time. 
It contains d only a third as often. -}- of ^ is -}-, and therefore j- 
contains 3, ^ of a time. But there is another method. Let ,-^ be 
divided by 4. Now the quotient of 8 units divided by 4, is'i units. 
Of course the quotient of 8 sixteenths divided bv 4, is 2 stj^teefiths. 
In this case we have divided the numerator by the divisor 4. This 
can be done in alJ cases where the numerator can be divided with- 
out remainder. 

But when a remainder would be left, ir is best to divide, by mul- 
tiplying the denominaior. T he answer is of the same value either 
way, though the name is different. 

Rule for dividing one fraction by another. — Invert the Divisor 
and then multiply the numerators and denominators together^ 
When one fractioo is to be divided by another, the same principle 
is employed, as when whole numbers are divided by a fraction. 

We invert a fraction when we eaxhange the places of the nunu^ 
raior and the denominator. When the divisor is thus inverted we 
can midtiply the numerators togetlier for a new numerator, and the 
denominators for a new denomitmtor and the process is the same. 
Divide \ bv f . Inverting the divisor f the two fractions would 
stand togetner thus f ^. We now multiply the numerator^ and 
denominators together and the answer is \^ and it is the same pro- 
cess, as if we had not inverted the divisor. 

In like manner, if we wish to find how many times, or parte of a 
time, ^ is contained in f^, we first find how often oTie fourth is con- 
tained in it, by reasoning thus^ One unit would he contained in 
T^, two twelfths of one time. One fourth would be containedybur 
times as often, or i^ of one time. 

But three fourths would be contained only one third as often, and 
we find a third of -^ by multiplying its denominator by 3, and thus 
make the parts represented by the denominator, three times smaller^ 
hence the twelfths are changed to thirty-sixths ; and a thirty-sixth 
is a third of one twelfth. Ans» ^» 
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Interest is an allowance made by the borrower to the lender 
for the use of money or -other property. It has reference to 
four particulars ; viz. The principal, time, rate per cent per 
annum, and amount. 

The principal is the sum on which interest is computed. 
The time, is the period for which it is computed. The rate per 
cent per ^nnum, is the sum allowed for the use of $100 for one 
year. The amount is the principal and interest added together. 

1 • When the principal and rate per cent, are given to find 
the interest. 

Rule : — Make the principal, the multiplicand ; the rate per f: 
cent, the muhiplier ; and the product will be the interest sought 

Remove the decimal point between dollars and cents, (if there 
be any) two figures towards the left hand, this will give the in- 
terest at 1 per cent, and will show the pointing necessary in the 
product. 

Obs. 1. To compute interest two rules are used ; multiplica- 
cion and division. Decimal computation requires only multipli- 
cation. 

Obs. 2. To find the interest at IJ, 2f, 3f, &c. per cent, find 
the interest at 1 per cent ; then multiply the interest so found by 
the rate mentioned in the question. For the ^, -f, f, &c. per 
cent, apply the rule for multij)lying a whole nuiilber by a finac- 
tioQ and add the result to the interest first found, &c, 

£j[. 1. What is the interest of 8250 at 6 per cent for one 
? Am. 815 

OPERATION. 

Principal 250 dollars. Interest at 1 per cent $2 : 80. 
82 : 50 Multiplicand. 
6 Multiplier. 

815 : 00 Ans. 15 dollars. 

Ex. 2. What is the interest of 889 : 12*6 at 6 per cent} 
Inierest at 1 per cent 80 : 894,26 
: 89*1,26; 
6 

86 : 34*7,56 Ans. 5 Ms. 34 cts. 7 f^ 
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Examples for Practice. 



Principal. 

•3500 

6780 

6755 

437 

650 

537:24*6 
6868:85 
111:99 
7236 
1237 
3723 



Rate. 
1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
12 



Interest. 

$35* 

1 15:60 

202:65 
17:48 
32:50 
32:23*4 

410:81*9 
8:95*9 

651:24 

123:70t 

446:76 



Interests 
$7:50 
98:07*5 
48:75 
40:67*9 
75:31*7 
1701 
259:76*5 
488:29*5 
7«:33*3 
157:23 
9:08*8 

t Remove the decimal point 1 
figure towards the left hana, for !• 
per cent. 



Principal. 


Rate. 


$1500 


i 


7846 


H 


6500 


i 


1627:18 


2{- 


2317:46 


3i 


37800 


4i 


4723 


5J- 


7234 


et 


1000 


75- 


25156:88 


i 


2423:60 


i 



* Remove the decimal point 3 
figures towards the lel't hand, for 1 
per cent. 

APPLICATION. 

|C5* The following examples are for 1 year at 6 and 7 per el* 

1. Wfiat is the interest of $500 ? Ans. $30—35 

2. What is the interest of $325 ? Ans. $19 : 50—22 : 75 

3. What is the interest of $842 ? Ans. $50 : 52—58 : 94 

4. What is the interest of $789? Ans. $47 : 34—55 : 23 

5. What is the interest of $846 ? Ans. $50 : 76—59 : 22 

6. What is the int. of $476 : 75 7 Ans. $28 : 60*5—33 : 37*2 

7. What is the int. of $537 : 24 ? Ans. $32 : 23*4—37 : 60*6 

8. What is the int. of $856 : 89*5? Ans. $51 : 41*3—59 : 98*2 

9. B's. note of $853 : 34 was on interest at 7 per cent one 
year ; what is the interest thereon ? Ans. 59 : 73*3 

10. D's. note of $254 payable in 12 months, at 6 per cent 
has expired, and is now due ; what is the interest thereon ? 

Ans. $15 : 24 
U. T's. note of $419 on interest for one year, has become 

due ; what is the interest thereon? ^ Ans. $25 : 14 

12. G's. promissory note of $158 has run a year on interest : 

what is the interest thei-eon? Ans. $9 : 48 

2» When the principal, time and rate^per cent are given to 
find the amount, 

BuLE : — Find the interest by multiplying the principal by 
the rate per cent. Then the principal added thereto will be the 
amount. ^ 

Ex. Wh^t is the amount of $476, at 6 per cent per annum ? 

Ans.m:5^ 
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OPERATION, 

84:76 
6 

28 : 56 int. 
prifu 476 

- $504 : 56 Ami. 

Examples for Practice. 

Amoont of $236 one year ; 6 per cent ? Ans, $250 : 16 

375 one year ; 6 per cent ? Ans. 397 : 50 

485 one year ; 6 per cent? Ans. 514 : 10 

763 one year ; 6 per cent ? Atu. 808 : 78 

850 one year ; 6 per cent 1 Ans. 901 

APPLICATION. 

1. What 18 the amount of $409, at 6 per cent per annum ? 

Ans. $433 : 54 

2. What will $173 :«50 amount to, at 6 and 7 per cent for one 
year? Ans. ^183 : 91—185 : 64'5 

3. Find the amount of $327 : 82'5 for one year, at 6 and 7 
per cent. Ans. $347 : 49*4—350 : 77*2 

4. What is the amount of $278 : 75 at 6 and 7 per cent per 
annum ? Ans. $295 : 47'5— 298 : 26*2 

3. To compute interest for years. 

RutE : — First find the interest for one year, then multiply 
the interest so found hy the numher of years required. 

Or, multiply the rate into the number of years, by which 
multiply the principal. 

£x. What is the interest of $320 for 2 years at 6 per cent 9 

Ans. $38 : 40 

OPERATION. 

$3:20 

6 Or thus : 6 rate, 
$19 : 20 for 1 year. 2 years the time. 

2 12 



Ans. $38 : 40 for 2 years. $3 : 20 

12 

640 
320 



Ans. $38 : 40 
Examples for Practice. 

Interest of $562 for 2 years ? Ans. $67 : 44 

247 : 19 for 3 years ? Ans. 44 : 49*4 

781 for 4 years? Ans. 187 : 44 

^ ; . 615 : 75 for 5 years? Ans. 184 : 72*5 
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APPLICATION. 

1. What is the interest of 8560 for 2 years at 6 and 7 per 
cent ? Ans. 867 : 20—78 : 40 

2. What is the interest of $846 for 3 years, at 6 and 7 per 
cent ? Ans. $152 : 28—177 : 66 

3. What is the interest of $936 for 4 years, at 6 and 7 per 
cent ? Ans. $224 : 64—262 : 08 

4. What is the interest of $1500 for 5 years, at 6 and 7 per 
cent? Ans. $450—525 

4« To compute interest for months. 

Rule : — Multiply the principal by the number of months, 
divide the product by 12 ; then multiply the quotient by the rate 
per cent, the product will be the interest; 

Obs. When the months are an even number, (rate 6 per cent,) multi- 
ply the principal by half the number of months, and the product -will be 
the interest required. Or, multiply by the whole nunloef of months 
and divide by 2. 

Ex. What is the interest of $1600 for 4 months at 6 and 7 
per cent ? Ans. $31 : 99*8—37 : 33*1 

OPERATION. 

$1600 $5 : 33'3 int. I per ci. 

4 7 



12) 6400 $37 : 33*1 w«. 7 ptr c*. 

5 : 33*3 



$31 : 99*8 int. 6 per cent. 

Examples for Practice. 

Ans. at 6 pr. ct. at 7 pr. ct. 

Interest of $100 for 1 mo. $0 : 50 $0 : 58*3 

105 for 2 mo. 1 : 05 1 : 22*5 

108 for 3 mo. 1 : 62 1 : 89 

110 for 4 mo. 2:20 2:56*6 

120 for 5 mo. 3 : 3 : 50 

125 for 6 mo. 3 : 75 4 : 37*5 

130 for 7 mo. 4:55 5:30*8 : ' 

135 for 8 mo. 5 : 40 6 : 30 

140 for 9 mo. 6 : 30 . 7 : 35 

145 for 10 mc. 7:25 8:45*8 

150forllmo. 8:25 9:62*5 

APPLICATION, 

U What is the interest of $765 : 23 for 7 months I 

. ' Ans. $26 : 78*3 

2. Wi^ts the interest of $284 : 8'5 for 3 month^f t 

Jin*. #4:27*2 
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3. What is the interest of $123 for 2 months? Ans. $1 : 23 

5* To find the interest for years and months. 

. RvLE : — Reduce the years to months by multiplying them by 
12 : add in the given months: by which multiply the. principal, 
then divide the product by 2, the quotient will be the answer. 

What is the interest of §123 : 65 for 1 year and 1 months 



9t 6 per cent ? 


OPERATION. 


Ans, $8 : 037 


12 mo, 1 y^ar. 


$123 : S5. 




1 mo, added. 


13 




13 Reduced to mo. 


370^5 
1236^ 




■ 


2)160745 


r 



^ $8 : 037.25 int, 1 year 1 no. 

Examples for Praciice, 

Ans, at 6 per ct. 

Intexest of $638 : 20 for 1 year, 3 mo. ? $47 : 86*5 

284 : 60 for 2 years, 4 mo.? 39 : 84*4 

83 for 4 years, 9 mo.? 23 : 65'5 

64 : 80 for 2 years. 6' mo.? 9 : 72 

274 : 60 for 4 years, 3 mo.? 70 : 02'3 

APPLICATION. 

. 1. What is the interest of $225 : 50 for one year, 6 months t 

Ans, $20 : 29*6 

2. What is the interest of $326 for 2 years, 1 month ? 

Ans, $40 : 75 

3. What is the interest of $476 for 1 year, 2 months ? 

j1?m. $33:32' 
6* Wh@n interest is for days only. 

Rule : — Divide the principal by 6, the quotient will give th* 
interest for one day at 6 per cent ; this multiplied by the num- 
ber of days specified in the question, will give the interest 
sought. 

Obs. To find the interest for any other than 6 per cent divide the in-» 
terest of 6 per cent by 6, which will give 1 per cent ; this midtipUed by 
(7 or) the rate mentijoed will give the interest required. 

£x. What is the Interest of $60 for 15 days at &and Z per 
ceat? Ans, 15 cts,^^i7 cts,5 m* 

' OPERATIONS. 

6)60 6)15 6 ftr. €t iti4, 

10 IdajfsinU^fercU 2*5 I pei^ cU Ua* ' 

16 r ' 

15 cU. int. /or 15 dafs. 6 per t**- Jl7'5 7 per ci. %%U 

12 V '.^■' : 
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Ea^amplesfor Praeiiee. 

At 6 per ct. At 7 per cu 

$ ct$. m, $ cts. m. 

Interest of $24 for 1 day ? Ant. 4 Ans. 4,66 

360 for 2 days? 12 ' 14 

150 for 3 days? 7 5. 87 

' 225 for 4 days? 15 17 5 

312 for 5 days? 26 30 3 

450 for 6 days ? 45 52 5 

250 for 8 days? 33 2 38 8 

320 for 9 days? '47 9 55 9 

1 12 : 25 for 10 days? 18 7 21 8 

237 : 75 for 11 days? 43 5 50 8 

384 : 85 for 12 days? 7p 9 89 7 

APPLICATION. 

What is the interest of $600* for 55 days, at 6 per ct. ? Ans 
65 ; 50. Of $24 for 10 days ? Ans. 04 cts. Of W'JO : 60 for 
19 days? Ans. $1 : 14'1. Of $180 for 29 days? Ans. 87 cts. 
Of $ 132 1 for 2 1 days ? Ans. $4 : 62*2. Of $4 U 1 for 60 daysf 
Ans. $41:1 0*6. Of $4 13:83 for 35 days ? Ans. $2 : 4 1 '3. Of 
$374: 13 for 20 days? Ans.$l :247. Of$2for6davs? Ans. 
: 01'9. Of $95 : 36 for 17 days ? Ans. 27 cts. 0^^8673 for 10 
days? Ans. $14:45'5. Of $15000 for 1 day? Ans. »2:60 
Of $180 : 75 for 5 days? Ans. 16 cts. 

7* To compute interest for years, months, and days. 

Rule : — Find the whole numher of months in the given 
year? and months, by which multiply the principal. Divide tlie 
product by 2, the quotient will be the interest for the years and 
months. For days, and 7 per cent, divide and multiply as in the 

6th CASE. 

Ex. What is the mteresi of $95 : 36 ibr cne year, 5 mouths, 
1 7 days, at 7 per cent ? Ans. %9 : 77*1 

OPERATION. 

$95 : 36 one year is 12 mo. and '5 nie. more are 17 
17 months. 

.^ • ; 953 6 zWSfi^enedafsint 

2)1 621 12 __Ji^ 

$8:1U'5,6 '. 111251 

' 27*0,1.81 lg893 

$8T37*a.78i , : 27*0,181 17 

\ . 6)8:37*5,781 6 per ti. int. 
^ ^ > 1 ! 3Q^5,963 1 per ct. int. . 

\^,M :77%7 41 7 per et. int. 
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Interest of 
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Examflet for Praettee* 

6 per cent. 



130 



•240:30 

75 ' 
1600 ' 
17:6» 
200 
10:91 
1]2:12'5 
600:50 
180:60 



yrs. 


mo. 


days. 


3 


4 




2 


6 




1 


3 


f 





11 


28 





8 


4 


1 


9 


10 


1 


2 


3 


2 


8 


1 


2 


4 


20 



•48:06 
11:25 
120 
1:05*4 
8:13*2 
1:16'3 
7:90*4 
96:18 
25:88*6 



7 per cent 



•56:07 
13:12*5 
140 ^ 
1:22*9 
9:48*5 
1:35*7 
9:2 SJ'l 
112:21 
30: 20 



APPLICATION. 



1. Interest of ^647 : 65*4, years 4, months 10, days 20, 5 per 
cent? ^915. •158:31*5 

2. Interest of ^276 : 45*5, years 4, months 8, days 5, 6 per 
cent? Ans. 977: 63'7 

3. Interest of ^84 :09*4, years 2, months 9, days 20, 6 per 
eent? iins. •U: 15*5 

Another Method. 

Rule : — Find the interest for one year at the rate mentioned; 
then multiply it by the number of years demanded. For months 
take the aliquot parts of a year ; For days take the aliquot parts 
of a month, allowing 30 .days to the mouth agreeable to the 
following 

TABLE. 



1 month ifl 


■n 


A 


2 






+ 


3 






+ 


4 






t 


5 


i 


& h 


6 






i 


7 


* 


& 


i>i 


8 


i 


& 


+ 


9 


.+ 


& 


+ 


10 


i 


& 


i 


11 


t. + 


A 


A 



of a year, 
of a year, 
of a year. 
of a year, 
of a year, 
of a year, 
of a year, 
of a year^ 
of a year, 
of a year, 
of a year. 



1 day is 

2 days 

3 days 

5 days 

6 days 
10 da3rs 
15 days 



I 
10 

i 

i 

i 

i 



of a month, 
of a month, 
of a month, 
of a month, 
of h month, 
of a month, 
of a month. 



NoTi. 4, 7, 8,9, U, 12, 13, 14— and 
16 to 09 days, einnot be divided in 30 
withoQt a remainder :— Threrefore find 
the interest for one day and rouldply 
the quotient by the number of days. 



Ex« What is the interest of ^365 : 1 4*6 for 3 years, 7 months 
$ml 6 days, at 6 per cent ? Aru. 978 : 87*1 
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8. To compute mlf real for Days. 
> Rule: — Multiply the priacipat by ^ of the dayii; divide the 
product by 2, the quotient will be the interest at 6 per cent. 
ExanipUs for Prncliee. 

What is the intereei oriK563. 18 days? Ans.ti : 68'9. Of 

$454, 15 davsl Am. «l : 13-5, Of 8!50, 12 days! Ana. 

SOcia. Of iil48l, 25 days? Am. I : m-6. Of 8425, 20 

dayaJ Arts. 1 : 42'3. Uf 9806, 10 days 7 A»s. Si : 32-9. 

For Months and Days, 

RnLE : — Multiply the principal hj the number of months 
and -|- of the days placed at the right hand of the months ; ' 
divide the product by 2, the quolieut will be the interest ai 6 
per cent." 

Exampla for Practice. 

What is the interest of $'flO. 2 monihs, 6 davs! Am. 1 : 
10. Of $600, 4 months, 18 days? Jnj.813:80. Of*800, 
6 months, 21 days? >4».«. «26 : 80. Of 9600, 1 month, 12' 
days? Ans. «3 : 60. Of »450, 10 months, 18 days? Ant. 
C23:80. Of 925 : 50, 9 months, I2days? >4fit. 81: 19'8> 
For Years, Months, and Days. 

Rule ;— Mu!iipiy the principal by the number of months 
and \ of the days; then divide the product by 2." 
Examples for Practice. 
What is the interest of 891 : 83, 3 years, 2 monlhB, 13 days? 
Jni. 817 :52. Of 88; 50, I year, Smooths, 12 days? Am, 
90'9. Of 8281 : 72, 1 year, 10 months, 18 days? Ans. 
831 : 83'4. Of 8457 : 93, 2 years, 4 moDtLs, 24 days? 
Ans. $65 : 94'1. 

TABLE. 



J of 1 day is ,( 

2 days ,C 



^ of 7 days if 

8 days ' 

■ .10 days 

UdayB 

3 per cent. 

For One. FcaT. 
iie principal by the rate per cent. 



\ (tf 13 days is ,43 
1 4 days ,47 

16 days ,53 

17 days AT 



■i\ to obi 'In 6 per cent 30 dftiB are u»uvi}j cund a 
3 Kni, l)ne htrt, ihirefci*. brlnn ilie ^jt Into ■ 
ihu, ir DHHiIlB he l,^ved, the Ihlnfof the &]t dhM. 



dit." Wlien Uienb HwHld in-jZ-flHibs 
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For Monthe. 
Rule : — Multiply the principal by the number of months; 
divide the product by 12, wJiich will give 1 ftr cent interest-^ 
this multiplied • by the rate per cent, will give the. interest 
sought. 

For Days. 
Rule :— Divide the principal by 6 ; multiply the quotient by 
the number of days ; then divide tJiQ answer by 6 and multiply 
by the rate mentioned. 

For Years and Months. 
Rule : — Reduce the years to months ; add in the odd 
month, multiply the principal by the No. of months ; divide the 
product by 12 : then multiply the quotient by the rate men- 
tioned. 

. For Years, Months, and Days. 
Rule :— Multiply the principal by the number of months, 
divide the pi^duct by 2 — ^then divide the principal by 6, multi- 
ply the quotient by the number of days ; add the same to the 
interest of th^ years and months : — then divide by 6, and multi- 
ply by the rate mentioned. 

Examples for Practice. '*■ 

1. What is the interest of $784 for one year at 4 per cent? 
Ans. $31 : 36. Of $235 at 7 per cent. Ans. $16 : 45. Of 
0375 at 8 per cent. Ans. $30. 

2. What is the interest of $150 fox 2 years, at 4 per cent? 
Ans. $12. Of $180 for 3 years, at 7 per cent ? Ans. $37 : 80. 
Of $250 for 4 years, at 5 per cent ? Ans. $50. 

3. What is the interest of $225 for 3 months, at 4 per cent? 
Ans. $2: 25. Of $175 for 7 months, at 5 per cent? Ans. 
<S5:10'4. Of $350 for 9 months, at 4 per cent? Ans. 
<>10:50. 

4. What is the interest of $950 for 5 days, at 7 p€lf cent? 
Ans. : 92*3. Of $85 for 2QAys, at 5 per cent? Ans. : 23*6. 
Of $1700 for 28 days, at 8 per cent? Ans. $10 : 577. Of 
$360 for 27 days, at 10 per cent? Ans. $2.: 70. Of $450 
; 78 for 43 days^ at 4 per cent? Ans. : 66*1. 

5. What is the interest of $7$0 for 1 year 3 months, at 5 pfer 
cent ? Ans. $46 : 87*5. Of $876 for 1 ye&x 6. months, at 3 
per cent ? A719, $39 : 3t*5. Of $225 for 5 years 6 montbsj at 

7 per cent ? Ans. $86 : 62*5. Of 0id : 23 for 1 year Z 
months, at 2 per cent ? Ans. $5 : 67*5. 

6. What is the interest of $34 : 25 for 3 years, 8 months and 
15 days, at 5 per cent ? Ans. $6 : 35* 1. Of $372 for 4 ymatk 

8 iBtaftliui ftiid 17 dayii, at 8 per cent ? Ans. $127 : 88'4* 
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10» To find the intermediate time from cnc dale to another. 

Rule : — First set down the years, then the months, then the 
days last mentioned ; then place the first mentioned time under 
the same. Over the days place 30. Over each month place 
its own order ; and if necessary, subtract from the whole num- 
ber of days, or months contained in the given days^ or monthat. 
the remainder will give the time sought. 

Ex. 1. What is the intermediate tiche from May 15, 1821, 
to Sept. 20th, 1822? An$. 1 yr. 4 mo. 5 da, 

Ex. 2. Find the time from Oct 17th, 1820, to July Hth, 
1821 ? Ans. 8 mo. 27 da. 

OPERATIONS. 

(12)(30) (12)(30) 

yr$. mo, da, yrs. mo. da. 

llstEx* 1822 9 20 2d Ex. 1821 7 14 

1821 5 15 1820 10 . 17 

1 4 5 Ans. 8 27 Am. 

Examples for Practice. 

1. What is the intermediate time from Sept. 21st, 1817, to 
August 16th, 1819? Ans. i yr. 10 mo. 25 da. 

2. What is the time from Sept. 29th, 1816, to April 2d, 1819 1 

Atis. 2 yrs. 6 mo. 3 da. 

3. Find the time from May 20th. 1819, to April 4th, r821 ? 

Ans. 1 yr. 10 mo. 14 da. 

4. What is the intermediate tim^ from Nov. 2d, 1818 to Nor* 
1st, la21 ? Ans 2 yrs. 1 1 mo. ^ da. . 

6. A note bearing date Dec. 28th, 1826, was paid Jan. 2d[^ 
1827 ; how long was it at interest? Ans. 4 da. 

6. A note given the 25th of Dec. 1828, was paid May 20tli, 
1829, hpw long was it at interest ? Ans. 4 mo. 25 da. 

APPLICATION. 

■ 

1. What is the interest of $76 : 33 from Oct. ITth, 1830, to 
July 14th, 1831, at 6 per cent ? Atw. $3;? 35*2 

2. What is the interest of $796 : 67 frotn Nov. 2d, 1828, to 
Nov. 1st, 1831, at 7 per cent? ' Ans. $167 : 14*5 

3. What is the interest of $59 ! 50 fit)m Aug'ist i2th, 1826^ 
to March 10th, 1830, at 7 per cent ? Ans. $14 : 90i 

4i What is the interest of. $492 : 48 from June 1st, to Dec« 
20th, at 6 per cent? $16:33*4 

6. What is the interest of $170 from July 1 5th, 1S27. to 
Get. dth, 1830, at 6 per cent? A9»;$32:d8 

6. What is the interest of nine 'hundred twelve dollaxa, Srom 
Kov* 24tJh, 1830, to Oct. iSth, 1831, at 6 per cenff : . ,> ' ' 

Ans:$4Si19^y 
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7. What is the amount of $49 : 25 from March iSth, 1821, 
!o Oct. 25th, 1827, at 7 per cent ? Ans. 872 : 03*2 

8. What is the interest of $1000 from Feb. 1st, 1825, to 
April 1st, 1826, at 6 per cent? ^ Ans, $70 

11* To find the principal, wheil the time, rate, and 
amount are given. 

Rule : — Find the amount of $1 for the given time; then 
divide the sum given by this amount. 

Cx. If in 1 yr. 4 mo. the interest and principal of a sum at 6 
per cent, amount to $31 : 02 what is the principal 1 

A718. 56: 50 

OPERATION. EXPLANATION. 

Amt. of $1, I yr. 4mo. is $1 : 08 We first find v/hat will be 

10«)j102(^650 the amount of a dottar with 

its interest^ for the given time, whicli is $1 : 08. Now as every 

dollar in ihe originai sum gained 8 cents ioterest, there were as 

many dollars as there are $1 : 08 in $61 t<j2. 

, APPLICATION. 

1. A sum of money has been on interest 2 years, at 6 per 
cent, and it amounts to $112 ; what is the sum? 

Ans, 8100 

2. What principal, at 8 per cent, will amount to 865 : 12 in 
1 year, 6 months ? ♦• , ' Aps. $76 

3. A note in 2 years amounted to $275, at 5 per cent ; what 
was the principal of the note? Ans. $250 

1 2« To find the principal, when the time, rate, and in- 
terest are given. 

Rule : — Find the interest of $1 for the given rate and time ; 
Chen divide the interest given by this interest, and the quotient 
"will be the principal. 

Ex. What sum put to interest 1 year 4 months, at 6 per -cent, 
will gain $10: 50? Aw^. $131 : 25 

operation. , EXPLANATION. 

Interest of $1, i yr. 4 mo. is : 08 One dollar pdt to interest 
8)1050(13125' lyr. 4 mo. would gain Sets. 5 

Uierefore it reqiiM^^i^ as uidny 1 dollars as there are 8 <^ts. m $10 ; 50. 

* * ' ' ' ' * . 

APPLICATION* 

1. A man paid #4 : 52 interest at the trke of ^ per cent, at' 
Ae &A of 1 year 4 months ; what was the prineijpal i 

An5. $56:50 
4t. What principal will gsdn $60 in 2 V0ars? Ans. $500 
U* What prind]^ will amduitt to $n4^i at 6 per cent, in 1 
Smonthsl Ant. $600 
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13* 1^0 find the Rate, when the principal, interest, and. 
time are giren. 

Rule : — Find the interest on the given sum, at 1 per ceirt,> 
for the given time, by which divide the given interest ; the quo- 
tient will be the rate per cent. 

Ex. If $3 : 78 is paid for $36, 1 year, 6 months ; what is 
the rate per cent ? Ans, 7 per ccfU. 

OPERATION. EXPLANATION. 

The interf St on $36 1 yr. 6 mo. is : 54 jf ^35 y^^^Q ^t in 
54)378(7 terest 1 yr. 6 mo. at 1 

378 per cent, it would pro- 

duce 54 cts. As many times, therefore, as 54 cts. is contained in 
: 78 so much more than 1 per cent is the rate. 



APPLICATION. 

1. If $6795 gain $407: 70 interest in a year; what is the 
rate per cent ? Ans, 6 

2. A. lent $75 for 8 months, and received $4 ; what was 
the rate per cent ? Ans, 8 per cent, 

3. A note for $930 : 25, was given on thellth 
of March, 1823, and on the 29th of May, 1824, its interest was 
$1 1 1 : 63 ; what was the rate ■? Ans. 9 ^Spt.r cent, 

1 4. To find the time when principal, rate and interest are 
given. 

Rule : — Find the interest on the principal, at the rate men- 
tioned for 1 year ; divide the given interest by this, that is found, 
the quotient will be the time. 

;. Ex. What is the time required to gain $3 : 78 on $36 at 7 
per cent? Ans. 1 year 6 mo, 

operation. * EXPLANATION. 

Int. on $36, at 7 per ct. 1 yr. is $2 : 52 ^e first find what 

252)378(1. 6 mo. ^/^^^^ ^^ ^^^ ^"^^^^J 

'^f^n of $3^ for one year, aX 

i£i I' per cent. This woirfd 

126 which is i o/252 be $2: 52. As many 

times as this sum is contained in the interest mentioned in the sum, 

so much more time than on^ year is i:jbquired« 

APPLICATION. 

r. In what timft. will $85 amoAnt to $108 : SO, at 7 per cent 
per annum? , '^ / ' Ans. A years, 

2^ 4n what tim^ wih $7^ anjiount to $102 jat 6 per cent.per 
annum? ^ , * | yAna 6femt$* 

Sv Pa^ 1^20 for the use of $«)0 at 8 per ^imX ; what was the , 
tnne ? , : / Ab$» 5 m* 

■ 4. Paid $28 : 24*2 tor die uife of $217 : 2^ al 4 >r ^n^t 
wW wi|s the time ? Am* 3 ^9* 9 fi^* 
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INTEREST BY DECIMALS. 
1 , When the rate per cent is less than unity or more than 1 
per cent, and a fractional part of one or more per cent, 

Rule : — Reduce the rate per cent or time to a decimal ; mul- 
tiply the rate by the principal ; the years by the interest of one 
year ; the product will give the interest for years. 

Note. The method of finding a decimal is shown at pago 
120, Cass 6. 

TABLE OF RATIOS. 
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Ratio. 


§ » 


Ratio. 


YeaiB. 


Ratio. 


-1 
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i 


,0025 


3+ 


,0325 


\ 


.5 


k 


,005 


4-} 


,045 


f 


,75 


* 


,0075 


5* 


,055 


\ 


.25 


» 


,00625 


6}- 


,065 


3J- 


.35 


H 


,0175 


6i 


,0625 


5+ 


.55 


2J 


,025 


5i 


.0575 


6} 


.625 


2f 


,0275 


12i 


,125 


6J 


,65 






15i 


,155 


7* 


,775 



Ex. 1. What is the interest of $4000, at f per cent ? 

Atis, $30 
Ex. 2. What is the interest of $1627 : 18, at 2i per cent T - . 

Ans. $40 : C>7'9 
Ex. 3. What is the interest of $100, f of a year at 6i per 
cent 1 Ans. $4 : 87*5 

OPERATIONS. 

1st Example. 2d Example. 

4000 1627 : 18 

Fiom tab le ,0075 rait pr, ct. From tabje ,025 ratt pr, xi 

200.00 



28000 

$30:0000 Am. 
Sd Example. 

\ 



813590 
325436 

$40 : 67*950 Ant. 
100 
,065 rate per eeni. 

"500 
600 



6500 tnt* ore yemr* 
,75 ratio. 



^ 



32500 
45500 



* *. 



1:87*500 Ans. 
13 



^ 
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▲FPLICATION. 



What is the interest of $3000 at i per cent? Ans. $15. 
Of 95643 at t per ct. ? Ans. 942 : 32^2. Of $ 1 600 at f peir 
cent ? Ans. $10. Of 91286 at 2^ per cent ? Ans. $32 : 15^ 
Of $9458 at 2 J per cent? Anx. $260 : 837. Of $2317? 
46 at 3^ per cent 1 Ans. $75 : 317. Of $32 : 15 at 4^- per 
cent? Aw. $1 : 44*6. Of $3000 at 5i- per cent? Ans. 
$165. Of $2491 : 78 at 5f per cent? Ans. $143 : 277. 
Of $1200 : 30 at 12 J- per cent? Ans. $150 : 037. 

What is the interest of $155 : 49 for ■} of a year at 6} per 
cent? Ans. $2 : 42*9. Of $970 : 99 for ^ of a year at 5 J 
per cent ? Ans. $26 : 70*2. Of $4000 for 5 years at 3^ per 
cent? A7is. $700. Of $2000 for 5^ years at 7 per cent? 
Ans. $770. Of $7200 for 6 J years at 5 per cent ? Ans. 234a 
Of $7981 : 25 for 3^ years at 7f per cent? Ans. $2164: 
9 1 '4. Of $ 1 56 : 90'5 for 4 years at 6^ per cent ? Ans. $39 : 
22*6. 

The Rules to find the interest on the following sams are given Pagu 
136, 140. 

Find the in'eresj, at 6 per cent An^. 
Of $150 for 2 months, V-^ 



200 
7j0 
800 
600 
750 
100 
300 
400 
500 



8 
6 
4 
1 
6 
5 
9 
3 
4 



8:00 
21:00 
1() : 00 

3:00 
22:50 

2 : 50 
13:50 

6:00 
1J:00| 



Find the interest, at 6 per cent ^iw. 



Ol $250 for 
125 . 
225 
275 
300 
350 
400 
475 
425 2 
550 2 



yrs. 6 ni. $22:50 



2 
6 
3 
4 
6 
8 
6 
2 
4 



8: 75 
20: 25 
20 : 62'5 
24 



31: 
40 
42; 
55: 

77 



50 

75 
25 



Piiid the interest, at 6 per cent. Ans. 'Find the interest, at 6 per cent Aru. 



Of$120forl2days, $00:24 



200 
250 
340 
460 
580 
600 
400 
540 
620 



9 
10 
11 
12 
13 
14 
15 
16 
17 



30 

4r2 

62'9 

921 

1:247 

1:41 

1:25 

1 : 16*6 

1 : 767 



Of $700 for 6mo. 1 days, $21 : 10*5 



140 
260 
380 
900 
8fO 
180 
UO 
560 
640 



6 
9 
3 
4 
6 
6 
7 
3 
9 



2 

3 

4 

5 

6 

7 

21 

22 

23 



4 : 24*9 
11:83 

5:947 
18:76*5 
26:66 

5:607 

9:24 
10 : 44*4 
31 : 26*4 



1. What is the interest of $450, at 6 per cent, for 10 montlui 
and 18 days? Ans. $23 : 85. 

2. What is the interest of $137 : 45, at 6 per cent, for 8 
montha and 27 days? Ans. $6 : li*i 
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Notes and OBSERYAnoNs. 

In the New England States, the law allows the lender lo take 6 per 
tent from the borrower. In New- York, the per cent established by law 
is 7 cents for the use of one dollar for the term of one year.* Five per 
^ent is what is allowed in England. 

Legal or lawful interest is thai which is allowed by the laws of the 
State, and is different under different governments, and in dififereiA 
States. The lender is not permitted to receive a greater per cent than 
is allowed by the laws of his State. 

Wheal no'mention is made of a partimlar rate, bat the note or agree- 
ment says simply with interest^ the legal interest is always anderstood| 
and may be collected by law. 



aUESTIONS ON INTEREST. 

"What is Interest 1 What is meant by the Principal 1 fey i ale per 
cent 1 per day 1 per month *? per annum 1 What is the amount 1 

V. p. 133 and Die. A. Terms, 

How is Interest computed 1 Of how many kinds is it'? What is 
Simple Interest 1 What Compound 1 Hftw do they differ 1 What if 
the rate per cent in New- England'? What in New-York 1 What is 
lega^ interest ? What usury f V. p. 147 aTid Die. A. Terms. 

1. How is ihe interest on any sum found from 1 to 1*2 per centi Giv« 
an example. Which i« the principal, which the interest, and which the 
rate» in the example you gavel When the principal is dollars, multi- 
plied by the rate, what will the answer be in 1 When dollars and cents 1 
When dollars, cents and mills 1 Divide dollars by the decimal ,6 what 
will the quotient be ? If dollars and cents what 1 '' If dollars, cents and 
mills what 1 How can .he interest be found at 1 per cent 1 Give an 
exanrple. ^ V. p. 133, 134. 

2. How is the amount found, when the principal, time and rate are 
given 1 Give an example. Which is the interest, and which the 
amount in the example you gave 1 How is the interest found when the 
amount is given 1 Ans. Subtract the principal from the amount. 

V. p. 134. 

3. What two methods are there to find the interest for 2, 3, 4 or more 
years 1 Why mul*iply the interest of one year by the number of y*ars *? 
why multiply the rate into thejiumber of years 1 What will the pro- 
-dnctbe? T.;?. 135. 

4. How is the interest found for months, at 6 or 7 per cent ? Why 
■multiply by the number of months ? Ans. To find the interest at 12 per 
centi Why divide bv 121 Ans. To find 1 per c^nt interest why mul- 
tiply by 6 1 Ans. To find 6 per cent, interest 1 Why by 7 ] By 8 1 By 
91 &JC. Ans.' To find the interest at the required rate. Give. an exam- 
ple. V. p. 136. 

5. How is the interest found for years and months 1 Why multiply 
the years by 121 Why add in the given months 1 Why divide their 
sum by 21 Why divide that sum by 61 Why multiply the quotient 
by 7 1 By 8 1 Or why is the amount of the months divi'ied uy 12 and 
multiplied by 6 1 By 7 1 By 8 1 &c. V. p. 137. 

6. How IS the interest found for days 1 Why divide the principal by 
61 Why •multiply the quotient 1 How is the inierost found at any 
other rate lh,an at 6 per cent 1 Give an example. V. p. 137. 

7. How id the interest found for years, m^'nths and days 1 WTiat is 
<hc principal multiplied byl Why divide the product<by 2 1 Uow is 
the interest foi ui© .:.*ys found, at 6 per cent 1 At 7 1 At 8 1 At 9 1 
"What other methcxi is there 1 ' V,p, 138. 

.•Till 1833; tfaui Mtablished at 6 per eeat. 
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8. How is the interetf foond for mcnths and d&ysl How many days 
in a year ? What are the years maltipUed by 1 For what 1 How 
many days in a month 1 What are the monthis multiplied by 1 For 
what 1 V. p, 140, 

9. How is the interest found, at any rate per cent, for 1 year 1 For 
months 1 For days 1 For vears and months) For years, months and 
days ? Give an example oi each case. V. p. 140> 

10. How, is the intermediate time from one date to another found 1 
Why place 30 over the dajrs 1 Ans, Because 30 days make a month. 
Why 12 over the months 1 Ans. Because 13 mont^ make one year. 
Are these numbers always pUiced over the months and days 1 Ans. 
WheD we can subtract without carrying they are not. F. p. 14S^. 

11. If the time, rate and amount of a sum were given, bow is the 
principal foand 1 Give an example. V. p. 143. 

12. If the time, rate and interest were given, how is the principal 
found 1 Give an example. ^ V. p. 143. 

13. How is tbe rate found, when the principal, interest and time are 
given 1 Give an example. V. p. 144. 

14. When the principal, rate and interest are g^ven, how is the time 
found *? Give an example. V. p. 144. 

Decimals. 1. How is the interest found for }, i or 1|^ 2i, and 3f per 
cent 1 V. p. 145. 

2. How is the interest found for months by decimals 1 V. p. 146. 

3. How is the interest found for years and months 1 V. p. 146. 



INSURANCE. 

Insurance is security given in consideration of a premium 
paid down, to restore to a certain value, for which the premium 
is Ldvanced, the loss or damage on ships, house?, goods, &c. by 
storms, fire, &c. 

*^* The method of working questions in this rule is the safiM 
as in simple interest. 

APPLICATION. 

1. What is the insurance of property valucfi at $2500, at 6 
per cent ? Ans. $ 1 50 

2. What insurance must be paid on $37500, at 5 per cent ? 

u4»5. $1875 

3. What is the insurance of a house wortt $1065, at 3 per 
cent? Ans. 9^1: 95 

TABLE. 



i=,025 
1}=,0125 
H=,0175 
3J=,035 



4J=,045 
5i=,055 
7f=,0775 

8i-=,085 



4. What must he paid for the insurance of a house worth 
$2540, at If per cent ? A^is. $44 : 45 

5. What is the insurance of propeity woith $3000 at 5it per 
eeiit? Ani» $165 

i6. Wliat is the insurance on $5630, at 7i prr cent ? 

Ans. $iZ6 :dl2^B 



COMMISSION. Itt 

7. What is the insurance of a vessel and cargo valued at 
•901 46 : 46, at Si- per cent 1 Ans. $7602 : 44*9 



COMMISSION. 

Commission is an allowance from a merchant to his fector or 
correspondent abroad, for buying and selling goods, and 
is at a certain rate per cent according to the custom of the 
countrv where the fector resides. 

^*^ The work is performed the same as in simple interest. 

APPLICATION. 

1. What sum must be demanded on $3444 : 29 at 7 per cent? 

JLw*. $241:10 

2. What must her allowed on $750, at 5 per cent commission? 

Ans, 337 ; 50 

3. B. sold goods for A. to fhe amount of $3450, and charged 
a per cent commission, what did A. pay ? Ans, $155 : 25 

4. A. sold gooQs to the amount of $2186: 15, and charged 
the owner 3J^ per cent commission, and H per cent storage ; 
what was the amount of his bill ? Ans. $103 : 84 



ANNUITIES. 

An annuity is a sum payable periodically, for a certain length 
of time, or for ever. 

An annuity, in the proper sense of the word, is a sum paid 
annually, yet payments made at different periods; are called an- 
nuities. Pensions, rents, salaries, &c. belong to annuities. 

When annuities are not paid at the time they become due, 
they ape said to be in arrears. 

The sum of all the annuities in arrears, with the mterest on 
each for the time they have remained due, is called the amount. 

The Present icorthoi^n annuity, is the sum which should be 
paid for an annuity yet to come. 

When an annuity is to continue for ever, its present worth is a 
sum, whose yearly interest equals the annuity. 

Now' as the principal, muhiplied by the rate, will give the in- 
terest, the interest, divided by the rate, will give the principal. ' 

Hence to find the 2^^^^-nt worth of an annuity^ contmuing 
for ever, 

Dioide the annuity by the rate per ^ent, 

1. What is the worth of $100 annuity, to continue for ever, 
allowing to the purchaser 20 per cent? JLns, $500 

%, "miat is an estate worth, which brings in 1^7500 a year, 
allowing 6 per cent ? Ans. $125000 

13» 
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BROKERAGE. 

Brokerage is an allowance of so much per cent to a person 
called a broker, Tor assisting merchants or factors in procuring 
or disposing of goods. 

^•^ The principles of simple interest control the solution of 
que^ions in this rule. 

APPLICATION. 

1. What brokerage has B. on $2150, at 2 per cent ? 

^^5. $43 

2. A broker demanded 3 per cent on $1000 ; to what did it 
amount ? Ans, $30 

3. D. sold A's. note of $135Q, and charged li per cent ; to 
what did his brokerage amount? Ans* $16 : 95 

4. Suppose I employ a broker who sells goods to the value 
of $?970 ; what is the brokeiage at 15 cts. on each dollar ? 

^TO«. $1345:50 

5. If I allow a broker If per cent ; what is his demand for 
disposing of goods to the value of $ 1 000 ? " Ans. $ 1 7 : 50 



STOCK. 

Stock is a general name for the capitals of our trading com- 
panies, and the buying and selling certain sihns of money in 
these funds has become a general practice. 

*^* The '»];^»'^nHon of the work is the same as in simple in- 
terest ; muhiply tho stock by the rate per cent, the product is 
the worth of the stock. s 

APPLICATION. 

i . What is the value of $6000 of stock at 115 per cent ? 

Ans, $6900 

2. What is the value of $1500 of bank stock worth 75 per 
cent? ^7*5. $1125 

3. What is the value of $1000 of insurance stock at 95 per 
cent ? Ans. $950 

4. Required the sum that will purchase $4039 stock at 94 
per cent ? Ans. $3796 : 66 



DISCOUNT. 

Discount is an allowance made for the payment of any sum 
of money, before it becomes due, according to a certain rate per 
cent agreed on between the parties concerned. 

The present worth of any sum, or debt,. due sometimi hence, 
is such a sum ay, if put to interest, for that time at a certjiin rate 
per cent would amount to the sum or debt then due* ^ 
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HvLE : — Find the amount of $1 for the given rate and time 
for a divisor, by which divide the given sum, and the quotient 
will be the answer. 

Ex. What is the present worth of $983 : 84, discount at 4 
per cent? A7is. $946 

OPERATION. Proof. Reverse the question — will $946 amount 

I .QQ to $983 : 84 in 1 year, at 4 per cent 1 

4 



4*00 
100 



104)983:84(946 do.s. Ans. $946 pr. worth. 
936 4 

478 $37 : 84 int 

416 $946 prin. 

624 $983 : 84 amt. 

624 

APPLICATION. 

1. What is the present worth of $397 : 50, discount at 6 per 
Hent? Ans, $375 

2. How much ready money for a note of $173 due one year 
hence at 5 per cent per annum ? Ans. 9>i6i: 76*1 

3. What is the present worth of $775 due 4 years hence at 
5 per cent per annum? Ans, $645 : 83*3 

4. What is the present worth of $312 for 6 mouihs discoun'ir 
ing at 6 per cent? Ans. $302 : 91*2 

5. What is the present worth of $500 due 2 years hence at 
7 per cent per annunji ? Ans. 438 : 59*6 

6. 'W^'hat is the present worth of $648 payable in one jesn 
discounting at 8 per cent? Ans. $600 

*^* To find the discount, subtract the present worth from the 
given sum, the remainder will be the discount. 

7. What is the discount of $100 for one year at 6 per cent 
>er annum? " Ans.5:Q6'l 

8. What is the discount of $420 for 2 years at 6 per cent per 
annum ? Ans. $45 

9*. What is the discount of $321 : 63 due 4 years hence, dis- 
counting at the rate of 6 per cent ? Ans. $62 : 25*1 

10. Wha^ is the present worth, and what is the discoimt of 
$100 payable in one year, at 7 per cent a year? 

. { $93 : 45*7 present worth. 
-^^'l $6 : 54*3 discount. 

Ob8. When discount is to be made for present 'payment 
witkout time, the interest is the discount. 
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11. Whst is.the discount of $853, at 2 per cent f 

Ans. $17 : 06 

12. What is the diseount on 9476 : 50, at 7 per cent ? 

Ans. 933 : 35*5 
N. B. — To find the bank discount on notes that have 33, 63. 
or any number of days to run, including 3 days of grace : mul- 
tiply the amount of the note by the number of days it has to 
run, and divide that product by 6000 : the quotient will be the 
discount required. 

13. What is the discount on a note of $500, for 33 days at 6 
per cent per annum ? Ans. $2 : 75 

1 4. What is the discount of $9760, for 63 dap, at 6 per cent 
per annum? Ans. $102: 48 

15. What is the discount of $870 : 75, for 93 days, at 6 per 
cent per annum t ^ Ans. %\3:i9'6 

LOSS AND GAIN. 

Loss and Gain is a rule by which we discover the gain or 
'loss of any parcel of goods, and it instructs us how to raise or 
fall the price of any commodity in such proportions, that neither 
our gain may be so exorbitant as to injure our customers, nor 
our loss 00 great as to impoverish ourselves, which is generally 
at so much per cent. 

1. To find the rate per cent of Gain or Loss. 

Rule : — Find the difference between the buying and selling 
price by subtraction, then annex ciphers thereto, divide the same 
by the first cost, the quotient will be the gain or loss. per cent. 

Ex. A merchant bought a quantity of goods for $318:50 
and sold them again for $299 : 39, what was lost per cent 7 

Ans.6' 
OPERATIONS. Proof. Reverse the querion, see ' 

$3 1 8 : 50 first cost. ^ ^»;« »»» per cent wilt amount to 

4yy « 6\9 ^ent will amount to the s»illiiig price 

318 : 50)191 100(6 pr. et. loss, of the article sold. 

i^^^^^ e318:50 

6 

Proof of Ex. 1* •tstiaa * * t » 

^« . IQ $lO:li(iO totallots. 

It25 




5 50 
22 

no 

$1 : 37*50 selling price. ^ 

APPLICATION. 

> 1. If I putehase wheat at $1 : 10 per bushel, and teQ it at 
f 1 : 37*5 per bushel, what do I gain per cent ? Ans. 29* 
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2. If I buy salt for 75 cts. per bushel and sell it again at 90 
Cts. per bushel, what do I gain per cent 1 Ans, 20 

3. Bought tea at : 87*5 per pound which I sold at 81 per 
pound ; what do I gain per cent ? * Ans, i4!2 

4. Sold merchandise which cost $1856 ibr $2784 ; at wlmt 
rate per cent was the gain ? lAns. bO 

5. If I buy cotton at 15 cts. a pound and sell it for : 16'5 ; what 
should I gain in laying out $100? Ans, $10 

6. If A. buy cloth at $2 per yard, and sell it for $^ : 50 per 
yard ; what would he gain in laying out $100 ? Aris, $25 

7. Bought indigo at $1 : 20 per pound and sold the same at 
90 cts. per pound what was iost per (Jent ? Ans, 25 

8. If I buy tea at one dollar per pound and sell it again at 
: 87 '5 per pound ; what is lost per cent? Ans, 12'5 

9. Bought broadcloth at $4 : 60 per yard and sold it for 
i^\ : 12'5 ; what was lost per cent? • Ans, 75 

> 10. A merchant bought a quantity of goods for $94 : 30, and 
sold them for $33 : 92'7 ; what did he lose per cent f A?is, 1 1 

11. A merchant bought a quantity of tea for $365, which 
proving to have been damaged, he sold for $332 : 15 ; what did 
he lose per cent? A7i$,9 

2. To know haw a commodity must be sold, to gain so 
much per cent* ^ , y 

KuLE : — Prefix unity to the proposed gainer cent, multiply 
the same by the purcnase price, and the product will be the 
selling price. 

Ex. D. Iwught* 1 cwt. of iron for $343, at what price must it 
be sold to gain 15 per cent? Ans, $394: 45 

OPERATION. Proof. Find the total gain — then see if the 

Qj^q rate per centwiil amount to the same. 

, , 2 Cost $m^soldfor #394 : 45 

±i2. difference $31 : 45 $343 

1715 _15 

343 1715 

343 J^ 

"————» $51 * 45 

$394 : 45 Am. 

APPLICATION. 

1. If a merchant buy sugar at 9. cts. per pound, how must 
he sell it to gain 25 per cent % Ans, :1 1*2 

2. Bought wine at 90 cts. per gallon, at what rate must it be 
sold to gain 20 per cent ? Af^. J$f : 08 

3. How must tea, which coBt 92 cts. per lb. be sold to ^in 
25 per cent? Ans. $1 : 15 

4. Bought a hogshead of melasses ibr 960,.for how much 
must I sell it to gain 20 per cent? Ans^^lfl 
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5. If B. pays S50 for a piece of broadcloth ; how must he 
•cll the same so as to gain 20 per cent ? ^ Ans. $60 

3* To know at what price a commodity must be sold to losv 
•0 much per center 

Rule : — Subtract the proposed rate per cent from $1, and 
multiply the first cost by the remainder ; the product will be the 
telling price. 

Ex. Bought flour at $3 : 15 a barrel, how must it be sold per 
harrel to lose 20 per cent ? Atis. $2 : 52 

OPERATION. 

•1:00 $3: 15 
20 80 

80 $2 : 5:^^00 Ans. 

APPLICATION. *-^ 

1. Bought calico at 20 cts. per yard ; how must I sell it to 
lose 20 per cent? Ans, 16 cts. 

2. Bought broadcloth at 82 : 50 per yard, but it being da- 
maged I must lose 12 per cent ; how much will that be per 
yard ? Ans. $2 : 20 

3. If I give $15 for a rx)w, how must I sell her to lose 10 
per cent? Ans. $13; 50 

4. Bought oil at $1 : 25 per gallon which not proving as 
good as expected, I am obliged to lose 18 per cent ; how must it 
be sold per gallon 1 Ans. $1 : 02'5 

4* To find the first cost of a commodity when there is a gain 
of so much per cent. 

Rule : — Prefix unity to the rate per cent of gain for a divisor, 
by which divide the price of the article or commodity per yard 
or bushel ; the quotient will be the first cost. 

Ex. By selling wheat at $1 : 07 per bushel I gain at the rate 
o£ 30 per cent ; what was the first cost of the wheat per bushel 7 

Ans. : 82*3 
OPERATION. Proof. If the first cost multiplied by the 

ld0M07000{ • 82*3 Ans. amouniper dollar equals the selling pric« 
1 ftlfi '* answer is correct. 

^^^^ iQQ'S first cost. 

300 _JL^^ avufwU, 

260 24690 

^lOO ^ 

39Q $106:y90 nearly Kf!. 

"To 

APPLICATION. 

1. A. sold B. 375 yards of cloth for $490 and gained 20 
par cent, what did it cost 1 Ans. $408 : 33*$ 



BARTER. iS8 

2. B. sold cloth at $1 : 50 per yard and gained 20 per cent; 
what did it cost ? Ans. $ 1 ; 25 

5» To find the first cost of a commodity when there is a loss 
of so much per cent 

Rule : — Subtract the loss per cent from $1, and divide the 
price of one yard, pound, &c. by the remainder; the - (Quotient 
will be the first cost. 

• Ex. When 20 per cent loss is made on coffee sold at 20 eta. 
per pound ; what was the first cost? Ans, 25 ci% 

OPERATION. 

1 : 00 80)2000(25 cts. Ans. 

20 160 ' .. 



80 400 . . ' 

... 400 

APPLICATION. 

1. If 12 p^r, cent be lost by selling ICO 3rards of broadcloth 
for $500; what was the prime cost per yard? Ans. $5: 68*1 

2. By selling broadcloth at $3 : 25 per yard, I lose at the 
rate of 20 per cent ; what is the prime cost of said cloth per ybrd ? 

Ans. $4 : 06*2i 

3. If a merchant, by sellii?g wine at $2 : 25 per gallon, lose 
18 per cent ; what was the prime cost ? . Ans, $2 : 74*3 

4. If by selling tea at : 87*5 per pound there is lost 12^ par 
eent ; what did it cost per pound? , .; Ans. $i 



BARTER. 

Barter is exchanging one commodity for another, according 
to the price or value agreed upon by the parties concerned; so 
that neither shall sustain loss. 

•^* The operation is performed by multiplication and divi^ipn. 

RtiLE : — Find the amount of the commodity whose quantity 
and price are given, then divide that sum by the pilce oi^ the 
article to be exchanged, the quotient will be the re^uire^ 
quantity, ^ " / : . 

Ex. How much indigo at $2 per pound, must be givfen fft 
19 yards of broadcloth at $7 per yard ? - Ans. 66f 

OPERATION. Proof. Multijjtythe Ans. byHb resjT^ebtFv6^rtce' 
19 — ^^ ^^^ amount be the same as the known quautitj, 
J the st^jxtk^ '}$ c^ofieGi. // ; 

2)133' ^.priee^ik. ' 

■. iSTT ,i- $133 price oT 19 vis. tTiwrta. 
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;flffi EQUATION aP PAYMENTS. 

AFPLICATION. 

^l» How many pounds of butter, at 23 cts. per pound musi be 
given for 5 quintals oflish worth $2: 25 per quintal? 

Ans. 49 nearly. 
2. How much corn at 40 cts. per bushel, must be given for 
'60 bushels of wheat at 80 cts. per bushel ? An$, 120 bush, 
:<. 3. 'How much com at 46 cts. per bushel, equals in \^lue 357 
bushels of wheat at 93 cts. per bushel ? Ans, 737 f bush. 

..,4. How iQUcb sugar at 8 cts. per pound, must be given for 
525v pounds of tobacco at 10 cts. per pound? Atis. 656-J lbs. 

5. How many bushels of salt at $1 : 25 per bushel, must be 
given for 50 bushels of corn at 70 cts. per bushel ? Ans. 28 

6. A merchant bartered 4 1 (cwt. of rice at $4 : 60 per cwt. 
for 195 bushels of salt at 80 cts. per bushel and received the 
balance in cash ; how much money did h^ "receive? 

Ans. $28 : 50 

*<j* Find the separate value of the two g-iven commodities | 
/lubtrsKJt th^ less froiii the greater, and the difference will be the 
money required. 

• 7. A merchant bartered 40 yards of cloth at $1 : 16 per 
yard;' for 28 pounds of tea at Sil : 80 per pound ; how much 
money did^ he' pky ? Ans. ^i 

8. A. las B. have 50 bushels of rye at 45 cts. per bushel, for 
u'h^ieh he receives 60 bushels ofbats at 25 cts. per bushel ; how 
much money must A. receiv^l 1 ' ^ Ans. $7 ; 50 

^*' A. ana B. barters ; A. has 75 bushSls of w^heat at $1 : 45 
per bushel, and 64 bushels of rye at 95 cts. pe^bushel, for which 
13. gives 2 quintals of fish at $2 : 30 per quintal, and 8 hogs- 
heads of salt at $4 : 30 per hogshead*; how much money^must 
A, i;%^.;ive of B. ? Ans. $130:55 

l(^^.,.^.j&xmer sold a grocer 20 bushels of rye at 75 cts. per 
bushel, SOO pounds of cketse, at 10 cfS. per pound, in exehanga 
for which hejeceived 20kgalions of melasses at 22 cts. |)er gal- 
toft ^^nd' the balance in money ; how much money did he 
i^lcbive? il^5. $30:60 

!l L A ikrmer sold 6 loads of wpod at $3 a load ; and 335 

J!>ttiiijs of butter at 9 cts. per pound, and 70 bushels of wheat at 
2 : 12'5 per bushel, and 93 bushels of rye at 75 cts. per 
l^phel I in lietum he received 3 plows at $12 a-piece, one yoke 
of d£0n $60, one span or horses at $75 a-pieee and the rest in 
la^^fff^Y « 4^^ nweh joMmey di4 be receive? . Aiu. $20: 74 

EaUATION OP PAYMENTS. 

Equation of PayiHents is the finding a time to pay at onc^ 
•l^ifcix^l: ^ebtii due at different times, so that no lo»i maybe 
•uiitained by either party. 



FELLOWSHIP. l-Sr 

Rule ; — Take the debt, or sum total of the several debts for 
a diviaor, and the sum of the products made by multiplying 
each payment with its respective time for a dividend, and thJs 
quotient will be the equated time. 

Ex. A. owes B. 8400, of which $200 is to be paid in 2 
months and $200 in 4 months, bujt they agree that the whole 
sifi^}! be paid at one time ; at what time must it be paid ? 

OPERATION, Proof. It* the interest of the^ sum 

200X'2=400 payable at the equated time, equal the 

9fin vA— fsOft interest of the several payments tor their 



400) 1200(3 mo. Ans. 
1200 



respective times, the work is right. 



APPLICATION. 

1. Find the equated time for the following payments, viz. 
$100 due in 6 months, $120 in 7 months, and $160 in 10 
mpntl^js ? • ^715. 8 mo, 

2. D. owes H. $200 whereof ^40 is to be paid in 3 months, 
$60 in 5 months, and the remainder in 10 months; at what 
time may the whole be paid? Ans, '^■To^ 

3. D's. bond note for $636 falls due thus :— 200 in 33 days, 
150 in 93. days, and the balance in 123 days, but he will pay 
the whole at the ecfviated time ; vvhat is it 7 

Ans. 88 daps nearly, 

4. A. owes C. $500, payable as follows : $250 in 6 months, 
and $250 in 8 months ; if paid at one time, what would that be? 

* Ans, 7 mo. 

5. E. holds F's. tond for $500, payable, $125 in 5 months, 
IJ 150 in 8 months, and the balance in 13 ; what is the equated 
time for the payment of the whole 1 Ans 9 J 



FELLOWSHIP, 

jfellowship means copartnership. It is the agreement of two 
or more persons to trade on a joint stock ; of which each owns 
a part, and participates proportionally in the gain or loss. 

Rule : — Add the several stocks together for a divisor, then ' 
make ih^ whole gain or loss the dividend, the quotient will be 
ths goin or loss on a dollar ; this multiplied by each partner's 
»um invested in trade, will give the gain or loss of each, in pro^ 
portion to his stock, . 

Ex. D., E. and F. traded in company : D. put in $140, E. 
#300, and F. ^160 ; they gained $120 : what is each partner's 
i)W99 Ans. As share $28. Es. $60. Fs. $32. 

14 
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OPBRATION. 

D's. stock 140 140 300 160 

E's. 300 20 20 20 

F's. 16i) $28:00 $60.00 $32:00 

600)120:00(20 cts. onadoL 
120:00 

Proof. Find whether the sura of the shares of the gaiu 
is equal to the whole gain. 

APPLICATION. 

1. A. and B. contracted to do a piece of work^ for $150; to 
complete which, A. worked 70 days, and B. 50 days ; what 
share of the money did each receive? 

Ans. A. $37 : 50— B. $62 : 50 

2. A. B. C. and D. enter into partnership ; A. puts in stock 
$1000, B. ^2000, C. $3000 and D. $4000 with which they 
gained $1000 ; what is the share of each ? 

Ans. A's. $100— B's. $200— C's. $300— D's. $400. 
S: A bankrupt is indebted to A. $780, to B. $460, and to C 
$760, his estate is worth only $600 ; how must it be divided ? 

Ans. A. $234— B. $138— C. $228 
4. A. B. and C. companied ; A. put in $400, B. $600, and 
C. $800, they gained $540 ; what must eacjh have olkhe gain? 

Ans. A's. $120— B's. $180— C's. $240. 
6. A. and B. trade in company with a joint capital of $600 ; 
A. put in $350 : 50, and B. $249 : 50, and by trading they gained 
$120 ; what was the gain on $1 and what is each person's share 
of the gain? a ^ gain on 1 dollar is ^0 cts. 

^^^^' I A's. $70: 10— B's. $49: 90 

6. A bankrupt is indebted to A. $277 : 33, to B. $305: 17, to 
C. $152, and to D. $105, his estate is worth only $677:50; 
how must it be divided ? 

^n5. A. $223:80'5 B. $24.6:27'2 C.$122:66'4 D. $84:73*5 

7. Three merchants formed a company for the purpose of 
trade; the first advanced $25000, the second $18000, and the 
third $42000 ; after some time they separated and wished to 
divide the joint profit, which amounted to $57225 ; how much 
ought each to have ? 

Ans. 1 s^ $ 1 6830fi— 2^. $ 1 2 1 1 8fS— 3i. $282751* 

8. Two merchants traded in company ; A. put in stock $25(X 
and B. $150, they lost by trading $100 ; what was the loss ot 
each ? Ans. A's. $62 : 50 — B^s. $37 : 50 



COMPOUND FELLOWSHIP. . 

Compoun(i Fellowship is concerned in cases in which the 
stock of partners is employed for different times. 



^ 
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Rule : — Multiply each man's stock by the time it was con- 
tinued in trade, then divide the whole gain or loss by the sum 
of the products, and it gives the gain or loss on a dollar ; this 
multiplied separately by each man's respective capital gives the 
gain or loss of each. 

Ex. A. B. and C. trade in company, and gain $480 ; A'a, 
capital is $800 for 4 months, B's. $600 for 2 months ; and C\ 
$720 for 5 iponths ; what is each man's share of the gain ? 

Ans. A's. $192 B's. $72 C's. $216 

OPERATION, 

800x4=3200 3200 1200 3600 

600x2=1200 6 6 6 

720x5= 3600 $1<J2:00 $72:00 $216:00 

6000)480 : 00(6 c(ff. gain on a dollar, 
N. B. Proved the same as Single Fellowship. 

APPLICATION. 

2. Three merchants, A. B. and C. enter mto partnership : A. 
•puts in 8S0 for 4 months : B. $60 for 2 months, C $72 for 5 
months : but by misfortune they lose $48 ; how much loss musl 
each man sustain? Ans. A. $19 : 20 B. $7 : 20 C. $21 : 60 

3. Three butchej-s, A. B. C hire a pasture for $24 : A. puts 
in 40 sheep for 4 months, B. 30 sheep for 2 months, and C. 36 
sheep for 5 months ; what share of the rent must each pay ? 

Ans. A's. $9 : 60 B's. $3 : 60 C's. $10 : 80 

4. Two partners gained by trading $800 : A's. stock was 
$1200 for 8 months, and B's." $800 for 10 months; what is 
each partner's share of the gain ? 

Ans. A's, $436 : 32 B's. $363 : 68 
6« Two men, A. and B. traded in company ; A. put in $700 
for 8 months, and B. $12»0 for 10 months ; they gained $500 ; 
what was the share of each ? 

Ans. A's. $152 : 17*3 B's. $347 : 82*7 

aUESTIONS ON INSURANCE, &c. 

1. What is Insurance 1 What is meant by premium 1 By policy 1 
How is the work perlbrmed 1 . V.p. 14o, and Die. A. Terms. 

2. What is Commission 1 Who is a factor 1 How is the commission 
at a certain per cent, found 1 V.p. 149, and Die. A. Terms. 

3. What is brokeraffe.1 Who is a broker 1 What does he receive 
for his services'? What rule controls the solutions of questions in 
brokerage ] V. p. 150, and Die. A. Terms. 

4. What is a general name for the capitals of our trading companies 1 
What is understood by stock being at par 1 Above par 1 Below pari 
The operation is the same as in what i V. p. 150, and Die. A. Terms. 

6» what is Discoimt 1 What is the present worth 1 Is the discocml 
on a given sum the same as the interest on the same sum for the given, 
time and rate 1 Ho w do you find the present worth of any sum 7 Re- 
peat Rule p. 151. How do you fintl the discount on any sum at a given 
rate per cent and for a given timel V. p. 151. 
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6. What is Loss and Gain ? How do you find what is gained or lost 
per cent 1 V. Hule^ p. 152. How do you find koio the commodity most 
be sold to gain a certain per cent 1 Repeat JRule^ p. 153. How can you 
find the price at which a commodity must be sold to Iftse a certain rate 
per cent I Repeat litUej p. 154. How do you find the first cost of a 
commodity when there is a gain of so much per cent ] V. Rule, p. 134. 
When there is a loss of ^o much per cent "? V. Rule^ p. 155. 

7. What is Barter i How is tne operation performed 1 When you 
have the price of one commodity, how do yon find the quantJiy of the 
other, which is to be exchanged for it 1 V. Rule, p. 155. When the 
price and quantity of both are given, how do you find the balance due 
in money! ' V.p.lbG. 

8. What is Equation of Payments 1 What is the method of opera- 
tion 1 V. p. 157. What does 5*ellowship mean'? V. p. 157. Compound 
Fellowship 1 What is the Rule 1 V. p. 159. 



COMPOUND ADDITION. 

Comfoiind Afldition teaches to collect several numbers of dif- 
ferent denominations into one STjm. 

The denominations must be of the same kind ; otherwise we 
could add eagles, dimes, ard dollars, to years, months and days. 
Dimes and dollars are different denominations from eagles, but 
they are of the same kind, viz ; money. 

in addition of sevei*al denominations it must be observed, haw 
many of the smaller name make one of the next greater ; viz ; 
how many mills make a cent ; and how many cents make a 
dollar. 

The currency of the United States, is called Federal Money, 
and the terms by which it is known, are eagles, dollars, dimes, 
4sents and mills. The coins of Federal Money are two of gold, 
four of silver, and two of copper. The gold coins are an eagle^ 
and half eagle ; the silver, a dollar, half-dollar, dime^ and half^ 
dime ; and the copper a cent and a half-cent. 

Federal Money. 

A Table of the Parts* 

10 mills (m.) make one cent Marked, et* 
10 cents " one dime " d. 

10 dimes ** one dollar " $• 

10 dollars •* one eagle -, " J?. ^ 

Additk)n of mcmey, weight ahd measure. 

Rule : — Place the given numbers of the same n^me undet 
each other, separate the columns by dashes, &c. 

-41. Begin with the right hand column, and work as m additioB 
of whole numbers. 

3. Divide the amount by as many of that name as will tankt 
,one in the next greater. 

4. Set the remainder, tf smy, under the column added ; if boI 
pl4ce a ciphen. 
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5. When the column does not amount to as much as the 
diTiding denomination, set it down under the column added. 

6. Carry the quotient produced by division, to the next highe? 
name ; and in this way add all the given columns. 

Find the value of 69 E. $7. and 8d. 3 E. $5. and 4d. 91 
£. $2. and 2d. 

DsM. Divide the amount of the first coh'imi 
by 10, because lOd. meke one Dollar. 2d, 
by 10 because $10 make one E. Add the 
last column as in whole numbers. 



OPERATION. 




(10) (10) 


E. 


«. 


d. 


69 


7 


8 


3 


5 


4 


di 


2 


2 
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AVOIRDUPOIS WEIGHT. 

16 drams (dr.) make 1 ounce, marked oz, 
16 ounces " 1 pound, " lb. 

100 poundaf " 1 hundred, " ewL 

25 pounds " 1 quarter, " qr, 

10 hundred " 1 thous. lbs. mwt. 

t In our principal seaports, merchants at the present time buy and sell by 
the hundred pounds; ana the terms gross and net weight have become obso- 
lete in business. It appears perfectly needless, childish and nont di.sical, to 
oontinue the theory of that wbiyh is laid aside in practice. 

Ills farther evident that if the several denominations of money, weight and 
measure proceeded in a decimal ratio, the fundamental operations might be 
paformed upon these as upon abstract numbers. 

Add 15 lbs. 6 oz. U drs*., 24 lbs. 9 oz. 10 drs., 1 1 lbs. 15 oz. 

11 drs., and find their amount? 

OPERATION. Dem. Divide the amt, of drs. by 16, because 

(16) (16) 16 drs. make I oz. Divide the amt. of oz. by 16, 

lbs. oz. dr$. because 16 oz. make 1 lb. 

15 6 11 Find the amt. of 16 lbs. 10 oz. 10 drs., 17 lbs. 

24 9 10 15 oz. 14 drs., 18 lbs. 12 oz. 11 drs.. and 19 lbs. 

11 15 11 Am, 72 lb$. 7 oz. 3 dr. 

52 00 00 Ans. 

APOTHECARIES' WEIGHT. 

What is the amt. of 19lb. 10 oz. 4 drs. 2 sc. 16 grs., 9 oz. 7 drs. 

17 grs., and 3lb. 6 oz. 5 drs. 1 sc. 18 grs. 

OPERATION. Dem. Divide the amt. of grs. by 20, 

(12) (8) (3) (20) because 20 grs. make 1 sc. Divide sc. 

% OS. dr. 8c. ,gr. by 3, because 3 sc. make 1 dr. Divide 

19 10 4 2 16 drs. by 8, because 8 drs. make 1 oz. Di- 

09 9 7 17 ride oz. by 12, because 12 oz. make 1 ft. 

3 6 5 1 18 Find the amt. of 5 drs. I'^sc. 1^ grs., 

j^ ' g I g H [^ 6 drs. 2 sc. 18 grs.. 4 drs. 17 grs.. 6 dii. 

2sc. Ugrs. Ans.2oz.7dr$.29c,igr. 

14* 
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CLOTH MEASURE. 

Find the amount of 36 yds. 1 qr. 2 na., 41 yds. 2 qrs. 3 na. 
65 yda. 3 qrs. and 1 na. 

OPERATION. Dem. Divide the amt. of na. by 4, because 

(4) (4) 4 na. make 1 qr. Divide qrs. by 4, because 

yds, qr. na, 4 qrs. make 1 yd. 

36 1 2 A. sold four pieces of cloth ; the first contained 

412 3 57 yds. 2 qrs. ; the second 29 yds. 3 qrfl. 2 na. ; 

63 3 1 the third, 46 yds. 1 qr. ; the fourth 32 yds. 3 qrs^; 

143 3 2 A. ^"^ the amount of all the pieces ? 

Ans, 166 yds, I qr. 2 ruL. 

LONG MEASURE. 

Add 63 deg. 44 mi. 6 fur. 30 po. 14 ft. 10 in. 2 be., 56 deg. 
54 mi. 7 fur. 35 po. 1 1 ft. 6 in. 2 Ik., and 10 deg. 57 ;ni. 6 fur. 
16 po. 7 ft. 8 in. 1 be. together. 

OPERATION. Dem. Divide the amt. 

•(69i) (8) (40) (16i) (12) (3) ' of be by 3, because 3 

deg, mi. fur. po, ft, in, be. be. make 1 in. Divide 

63 44 6 30 14 10 2 in. by 12, because 12 in. 

56 54 7 35 1 1 6 2 make 1 ft. Divide ft. by 

10 57 6 16 7 8 1 16-!-. because J6f ft. 

131 18 5 3 1 12 Ans. make 1 po. Divide po. 

by 40, . because 40 po. 
make one fur. Divide fur. by 3, bepause 8 fur. make 1 mi. 
Divide mi. by 69^, because 69i mi. make one deg. 

B. went in one day 27 mi. 2 fur. ; the next, 32 mi. 7 fur. the 
third 19 mi. 7 fur. 16 po. ; and in the fourth, 15 mi. 5 fur. 32 
po. ; how far did he travel? Ans. 95 mi. 6 fur. 8 po, 

LAND MEASURE. 

Add 123 A. ;i po., 164 A. 2r. 21 po., 464 A. 3r. 32 po., 
602 'A. Ir. 6 po. into one sum. Ans. 1354 A. 3r. 30 po, 

Dem. Divide the amt. of po. by 40, because 
40 po. make Ir. Divide r. by 4, because 4r. 
make 1 acre. 

A gentleman has 3 farms which measure as 
follows, viz : 150 A. 3r. 14 no. 175 A. 2r. 18 
po. 100 A. Ir. 39 po.; what ao they measure in 
all ? Ans. 426 >1." 3r. 3 1 po. 

1354 3 ^Q Ans, 



OPERATION. 


1 


[4) (40) 


.4. 


r. 


po. 


123 





U 


164 


2 


21 


464 


3 


32 


602 


1 


6 



* To divide b^ 16| double it : the amount of ft. alio \ and half of what r^ 
mains, after dividing, will be the remainder. Also, to divide; by 69|» ^u. — 
cue the same principle. 
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SOLID MEASURE. 

What are the solid comeats of 45 T. 6 ft. 1718 in., 31 T. 1ft 
ft. 416 in., 46 T. 19 ft. 600 in.. 75 T. 24 ft. 900 in? 

Ans.2iQT. 27 ft. 78 in. 
OPERATION. Den. Divide the amt. of in. by 1728 be- 

(40) (1728) . cause 1728 solid in. make 1 solid foot. 
T. ft. in. Divide ft. by 40, because 40 solid feet, make 

45 6 1718 Itun. 

31 16 416 falarry disposed of wood at sundry times, 

46 19 500 viz ; 79 cords, 120 ft., 91 cords, 8 ft., 56 
75 24 9 00 cords, 127 ft., 247 cords, 64 cords 34 ft., 1 10 

198 27 7S Ans, cords, and 9 ft.; of how much wood did 

Harry dispose. Ans. 649 cords, 42 ft, 
A man brings to market 4 loads of wood, containing the first, 
i cord 69 ft. 860 in. ; the second, 1 cord 67 ft. 68 in. ; the 
third, 1 cord 30 ft. 300 in. ; the fourth, 1 cord, 30 ft. 631 in. ; 
how iiiuch in all? A7is. 5 cords, 69 ft,, 131 in. 

LIQUID MEASURE. 

Add 81 hhds. 38 gals. 1 qt. 1 pt. ; 75 hhds. 18 gals. 3 qts. ; 
18 hhds. 55 gals, and 1 pt. 

OPERATION. 

(^3) (4) (2) Dem. Divide the amt. of ptf. by 

khds. gals, qu, pts, 2, because 2 pts. make 1 qt. Divide 

81 38 1 1 qts. by 4, because 4 qts. make 1 gal. 

75 18 3 Divide gals, by 63, because 63 gals. 

18 55 1 make 1 hhd. 

175 49 i Ans. 

A grocer purchased at several times, 1 hhd. 59 ga!s. 2 qts. ; 
62 g&l% ; 1 hhd. 9 ^als. 2 qts. ; and 46 gals, of melasses ; how 
much melasses did he purchase? Ans. 4 hhds. 51 gcUs* 

DRY MEASURE. 

Add 45 bu. 3 pks. 5 qts. 1 pt. ; 84 bu. 2 pks. 7 qts. ; 95 bu. 1 
pk. 6 qts. 1 pt. 

OPERATION. 

(4) (8) (2) Dem. Divide the amt. of pts. by 2, 

hft. pk. qt, pt, because 2 pts. make 1 qt. EH vide qts. 

45 3 5 1 by 8, because 8 qts. make 1 pk. Di- 

84 2 7 vide pks. by 4, because 4 pks. Auike 

95 1 6 1 1 bu. 

226 3 ^0 Ans. 

F. has 5 granaries; in 3 he has 756 bu. 2 pks. 6 qts. 1 pt.^ 
iki the other two, 854 bul 5 qts. : what is the amount of all ? 

AnS' 1610 bu. 3 pks. 3 qt$. 1 pL 



" 


OPERATION. 




(365) (24) (60) (60) 


yr#. 


da, h, min. tec* 


49 


320 14 49 37 




360 19 )^ 45 


76 


200 00 00 00 


16 


150 20 54 45 
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TIME. 

Add the £>l]owing sums together , 49 yn. 320 da. 14hl 49 
min. 37 sec. ; 360 da. 19 h. 8 min. 45 sec. ; 7^ yrs. 200 da. ; and 
16 yrs. 150 da. 20h. 54 min. 45 sec. 

Dem. Divide the amt. of 
sec. by 60, because 60 sec. 
make 1 min. Divide irjn. by 
60, because 60 min. make 1 
h. Divide h. by 24, be- 
cause 24 hours make 1 day. 

143 302 6 53 T An$. ^^^^^^ ^^7* ^Y ^^» because 

365 days make 1 year. 

D. was born in Boston, lived there 18y. mo. 3iv.; went to 
Hartford in 2 days, and lived there 3y. 6 mo. ; went in 1 day 
to New-Haven, lived there ly. 2 mo. 3w.; he tljen moved to 
Albany in 5 days, lived there 12y. mo. 2w" 6d. What 
was his age, 3 weeks and 3 days after 1 

Ans» 34 yrs, 1 1 mo* iw. 3 dcL. 

MOTION. 

Add together the following sums, viz : 9 S. 20 deg. 34 min. 
37 sec : 17 deg. 36 min. 44 sec. ; 7 S. 2d deg. 30 min. 14 sec.; 
and 8 S. 24 deg. 38 mm. 55 sec. 

OPERATION. NoTB---In adding signs, reject 

(30) (60) (60) all the twelves, and set down only 

<$. deg, min, sec, the excess; because 12 signs com- 

20 34 37 plete the great circle of the Zodiac. 

17 36 44 

7 28 39 14 Add 11 S. 24 deg. 55 min. 25 

8 24 38 55 sec. ; 8 S. 19 deg. 59 min. 17 sec.; 
27 1 29 30 Ans. 8 S. 29 deg. 1 1 min. 18 sec. 

A«5.295. l^deg,^mvn. 



REVIEW, 

There are ibur different processes of addition. 

'T\\e first is Simple AUditwn, in which ten units of one order 
make one unit of the next higher order. Thus, 10 and 23 are 30. 

The second is Decimal AdditioHi in which decimcU fractions aie 
added to each other. Thus, ,5 ,50 535 are added together. 

The third is the Addition of Vidgnr Fractions^ in which parts 
ef units are added to each other. Thus, -J-, -f- and f are added to 
each other. * 

The fourth is Compound Addition^ in which other nuinhen 
besides ten, make units of higher orders. Thus, 13 units of Hw 
order of drams, make one unit of the order of ounces. Suet 
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units of the order of ounces, make one of the pound order. 1 hun*- 
dred of the pound order, i?idke 1 hundred-weight. 

1. How many kinds of Addition are there 1 How many units of onii 
order make one of a higher order in S. Addition 1 Name the 
rule for Decimals , For Vulgar Fractions 1 For Compound Addi- 
tion t Wherein do each oftke.se operations differ 1 Give an ejcample 
in each rule* Tell the method of performing Simple Addition — Deci- » 
imal — Fractional — Compound. Why do you carry by different num- 
bers in Compound Addition 1 How are the orders placed in each 
operation in Addition"? In Decimals 1 In Vulgar Fractions'? In 
Compound Addition 1 



COMPOUND SUBTRACTION. 

Comr^':r:l ^ uiaction is taking a less sum or quantity of 
diffen /■. ^denominations from another. The denominations 
must be of the same kind as in Compound Addition. The bor- 
rowing depends upon the same principle, as in Simple Sub- 
traction, only it is of different denominations. 

Rule : — Place the less sum or quantity under the greater, so 
that those of the same denomination; may stand directly under 
each otker. 

2. Begin with the least denomination and if it exceed that 
directly above it, subtract it from as many of that denomination 
as shall equal a unit in the next higher, and to the difference 
add the upper denomination ; when you have thus subtracted, 
add one to the next lower denomination. 

3. But when the lower denomination does not exceed that 
directly above, you merely get down the difference, and proceed 
to tiie next without carrying. 

MONEY. 

(10) (10) (JO) (10) 
E. $ d* cis. m. What is the difTerence between 583 
470 1 8 4 IE, and 16 E. $8, 37 cts. 8 mills I 
387 3 2 8 4 Am. 566 £. $1 : 62 cts. 2 m. 

"82 8 5 5 7 

AVOIRDUPOIS WEIGHT. 
(16) (16) 
lbs* oz, ds, 

46 13 10 If from a hox of hutter, containing 20 lbs. there 
27 15 14 he sold 10 Ihs, 8 oz., how much will there be 

Yq j3 12 ^®^ • -^^^* ^ ^^*' ^ *^' 

TROY WEIGHT- 
(12) (20) (24) 
lbs. oz. pwt. grs. D. had 34 lbs. 9 oz. 10 pwt. of gold, and 
24 9 14 12 gave to his sons, 19 lbs. oz. 15 pwt. 10 
1971520 grs. ; what had he left for his daughters f 
"I 1 18 16" -^^*' 1^ ^*** Q ^^' i^pwt. 14 grs. 
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APOTHECARIES' WEIGHT. 
(12) (8) (3) (20) 
ft. oz. drs. s€. grs.^ Subtract 34a. 9 oz. 4 drs. 2 se. 16 gr., 
40 7 3 2 7 from 93ft. 10 oz. 5 drs. I sc. and 19 gra. 
24 4 5 2 8 JL»f. 59ft. 1 oz* 2 ic 3 gru 

16 2 5 2 19 

CLOTH MEASURE. 

(4) (4) (5) (4) (3) (4) (6) (4) 



5. j-r*. »d. JS. JS. ^rj. n^i. JE. JFY. j'r*. ?w». JB. JFV. qrs, na^ 
54 2 2 420 3 2 89 2 1 79 3 2 

27 2 3 347 3 20 2 2 60 5 3 

26 3 3 73 2 3 68 2 3 18 3 3 

From a piece of cloth containing 47 yards, 2 quarters, a mer- 
chant sold 4 suits, each 6 yards 2 quarters ; how much of lh« 
piece remained unsold ? Ans. 21 yds» 2 qrs. 

LIQUID MEASURE. 

(4) (63) (4) (2) (4) C. bought wine, gallons-154. qts. 

T. hhcls. gals. qts. pis. gi. 2, of A. ; gals. 161, qt. 1, pt. 1, of B. 
88 3 55 3 and sold gals. 39, qts. 2, pt. I, to C. 
48 62 2 2 and gals, 100, qts. 3, pt. 0, to D. 
40 2 6601 2 what had he left ? 

Ans- 175 gals. 2 qts. 

DRY MEASURE. 

(4) (8) (2) 
bu. pks. qts. pts. A. bought 368 bu. 3 pks. 5 qts. of wheat, 

34 3 6 and sold 188 bu. 2 pks. 6 qts. ; what has he 

31 7 1 left? A fis. ISO bushels J qmrU, 

3 2 6 1 

A farmer has on hand 27 loads and 34 bushels of wheat ; 
should he sell 19 loads, 10 bushels and 3 pecks; how much 
would remain unsold ? Ans. S loads, 23 bushels^ 1 peck, 

LONG MEASURE. 
(60.})(8)(40)(5A)(3)(12)(3) Subtract 30 miles, 7 ftw- 
deg, min.Jur. po. yds/ft, in. be* longs, 20 poles, from 45 miles; 
58 48 7 28 4 2 2 2 what then remains ? 
S6 25 6 39 2 8 Atis. 14 mi. 20 po. 

22 23 29 3 2 6 2 

LAND MEASURE. 
(4) (40) 
A* r. po, 
36 3 28 E. had 500 A. 1 rood of land, and gave his mm 

28 2 39 150 acres, 3 roods, 25 poles ; what had he left? 
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SOLID MEASURE. 

(50) (1728) 
T, ft, in. If from a pile of wood, containing 40 corAi 

44 44 884 and 64 ft. there be sold 39 cords and 32 fl.t 
'39 3 9 9b2 how much will there be left? 

TIME. 

(12 (4) (7) 
yrs, mo. w. da, W. went as an apprentice for 7 years, and 
176 8 3 4 has served 3 years 5 mo.; how long has he to 
91 9 2 6 stay? Ans* 3 years 7 months, 

84 11 0~5 

MOTION. 

(30) (60) (60) Boston is 71 degrees 3 minutes, and the 

5. deg' min- sec* city of Washington is 77 r^egrees 43 

6 25 45 38 mmutes West longitude ; what is the dif- 

4 29 38 49 ference of longitude between the two 

i 26 6 49 places? Ans, 6 degAOmiTi- 



REVIEW, 

There are four kinds of Subtraction. 

The Jirst is Simple Subtraction^ in which the minuend and sub- 
trahend are whole numbers, and ten units of one order, make on« 
unit of the next .ligber order. 

The secoml is Decimal Subtraction, in which the minuend and 
subtrahend are Decimals. 

The third is Subtraction of Vulgar Fractions, in which tht 
minuend and subtrahend are vulgar fractions. 

The fonrtk is Compound Subtraction, in which other numbers 
beside ten, make un'ts of a higher order. 

How many kinds of subtraction are there 1 What is S. Subtraction? 
Decimal 'i Vulgar Fractions'? Compound 1 Rule for each — The minu- 
end and subtrahend in S. Subtraction are what 1 In Decimals'? In Vul- 
gar Fractions *? In Compound '? How do you borrow and carry in each 
rule 1 Which i«J the larger sum taken as a whole, the minuend or sub- 
trahend 1 Which if each order is taken separately ? Name a case ! 
Name a case in which the numbers in the orders of the subtrahend art 
larger Jiian those of the minuend. What must be done in such a case 1 



COMPOUND MULTIPLICATION. 

Is repeating a number of different denominations a certain 
proposed number of times ; or it is the shortest method of pe»- 
rorming compound addition where the same number is to be r^ 
peated a definite number of times. 

Rvt-B : — Make the compound number the multiplicand, anrf 
the simple number the multiplier ; multiply the lowest denomiBar- 
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tion of the mukiplicand, by the multiplier— divide the product 
by the namber, which it takes to make one of the next superior 
deDomination ; set down the remainder---add the quotient to the 
product of the next denomination : reduce the sum — set down 
the remainder, and reserve the quotient as before. Proceed in 
this manner through all the denominations to the last, which is 
to be multiplied like a simple number. 

MONEY. 

Multiply 621 E. $3 and 5 dimes by 3. 
OPERATION. JElxplanatum. 

(10) ilO 3 5 

E* 9 d, 3 3 



^^^ ^ I 10)10 10)15 

. E.T$o. . . eiTsd. 



1864 5 Alls. 

TROY WEIGHT. 

Muhiply 16 lbs. 9 oz. 19 p\vt. 23 grs. by 1 1. 

OPERATION. Explanation. 

(12^ 20) (24) 23 19 9 

Ihs. oz. pwt. grs. 11 11 11 

16 9 19 23 24)253 20)219 12)109 

ii. pwZxQ 1 3 g. oz. 10 19 pwt. Ibs^ \ 0%. 

185 1 19 \^ Ans. 

A gilder bought 42 packs of gold leaf, each containing 1 lb. 
2 02. 10 pvvts. 22 grs.; how much did they all contain ? 

Ans. 50 lbs. 10 oz. 18 piot. 12 ^r#. 

APOTHECARIES' WEIGHT. 
Multiply 7ft 10 oz. 7 drs. 2 sc. 19 grs. by 9. 

OPERATION. 

(12) (8) (3) (20) What is the weight of 3 parcels of 

|b. oz. drs. SC' grs. medicine, each weighing lib lOoz. 5 

7 10 7 2 19 drs. sc. 15 grs. 

9 . Ans. 5ft. 7 oz. 7 drs. 2 se. 5 gr. 



71 2 7 2 11 Ans. 

CLOTH MEASURE. 
Multiply 19 3rards 3 quarters 1 nail by 27 

OPERATION. 

(4) (4) How many yards in 12 pieces of cloth, 
yds. qrs, na. containing 18 yards, 2 quarters, Inailf 
19 3 1 Ans. 222 yards. 3 quarters* 
27 

534 3 Z Ans. 
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LiaUID MEASURE. 
Multiply 1 lilid. 34 gals. 3 qts. by 7 

OPBRATIOI<(^ 

(63) (4) 
hhdi* gals, qts, F. sold 45 barrels of eider, each 31 

1 34 3 gallons, 2 quarts ; find the gallons in the 

7 whole? An$. 1^17 gallons^ 2 quarts. 

To 54 I Am. 

DRY MEASURE. 

Multiply 2 bushels 3 pocks 1 quart by 8 

OPERATION.^ 

(4) (8) In 18 loads of wheat, each containing 

bu. pks, qt. 23 bushels, 3 pecks, 6 quarts, how many 

2 3 1 bushels, 

8 Aria, 430 hushth, 3 pecks^ 4 qtiarts. 

i I I II I n il I W I 

22 1 OAns. 

LONG MEASURE. 
Multiply 36 leagues 2 mUes 3 furlongs by 6. 

OPERATION. 

(3) (8) How fiir will a man travel in 4 days, 

L« t»i. fur, at the rate of 24 miles, 4 furlongs, 4 poles 

36 2 3 per day? \ Am, 98 miles, Id poles. 
6 



220 2 2 Am. 

LAND MEASURE. 

Multiply 24 acres 2 roods 39 poles by 8. 

OPERATION. 

(4) (40) How much land is contained in 32 

A. r. po. lots, each measuring 2 acres, 3 roods, 24 

24 2 39 pples? 

8 Ans. 92 acres, 3 rifods^ 8 poles. 

197 ^ Z^Ans. 

SOLID MEASURE. 
Multiply 175 cords 126 feet 1721 inches by 54. 

OPERATION. « 

(128) (1728) .How many cords of wood in 9 
cords^ ft. in. piles, each containing 26 cords 98 
175 126 1721 feet? Ans. UO cords. IH ft. 
54 

9503 73 1350 ^7t«. 

15 
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TIME. • 

Multiply 7 months 3 weeks 5 days by 26. 

OFERATION. 

(12) (4) (7). If a man work 12 hours 45 nmi' 
«io. v>. da, utes per day, for9 day? in successioiv 
7 3 5 for how much time must he be paid? 
26^ Ans. lia. 45 «itM. 

17. 2 4 Am. 

MOTION. 
Multiply 1 S. 2 deg. 32 min. 42 sec. by 11. 

OPERATION. % 

(30) (60) (60) A ship sailed at the rate of 1 

8. deg. min. sec. deg. 59 min. 44 sec. each day, 
1 2 32 42 for 20 days ; how &.r did she sul 

11 in that time? 
U 27 59 ^Ans. Ans. ^9 deg. 5i min. 40 sec. 



REVIEW. 

There are four processes of multiplication. 

The first is Simple Multiplication, where the factors arewhol* 
numbers, and ten units of one orde^ make one unit of the nejdl 
higher order. 

The second is Decimdl Multiplication, where one, Or both tha 
factors are decimals. 

The third is the multiplication of vtdgar fractions where one, er 
both the factors, are vulgar fractions. 

The fourth is Compound Multiplication, where the multiplicand 
consists of orders, in which other numbers besides teny make unity 
of a higher order. 

How many kinds of multiplication are there 1 What is S. MnltipU^ 
catior 7 Decimal 1 Vulgar Fractions 1 Compound 1 Give the Rul» 
for each 7 The multijli:'.and is what in whole numbers 1 The mult>- 
jdierl In Decimals 1 In Vulgar Fractions^ In Compound what 1 
What is the product divided by m compound numbers 1 Wh^t is set 
down 1 What is carried to the next order "i Why 1 What is tfaB 
object of Compound Multiplication 1 How do the orders increase in 
this rule 1 



REDUCTION. 

Reduction is wholly performed by multiplication and divisioik 
It teaches to bring ana change numbers of one denominadon 
into another, without the least alteration of value, though it b» 
in different terms. 

Reduction is of two kinds, viz. Descending and Ascending s 
the former of which, is performed by multiplication, and the mr 
ter by division* 
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A General Rule. 

1. All great names are brought into smaller of equal Taltie, 
by multiplication ; that is, by multiplying the given number by 
as myany of the next less a^ make one of the greater ; as poimds 
into ounces, days into hours, &c. 

2. All small names are brought into greater of equal value 
by division ; that is, by dividing the given number by as many 
ca the lesser, as make one of the next greater ; as drams into 
ounces, seconds into minutes, &c. 

•^* Redu'ition Descending and Ascending reciprocally prove 
each other. This is shown by the last example in each c^se. 

MONEY. 

In 46 E. $7 : 29 cts. 4 m. how many mills ? 

OPERATION* 

46x10=460+7=467x100=46700+29=46729x10=467290+4 
-467294 mills Ans. 

" l|0)46729|4m. 

PROor.J^l22H5Il?^i^- 
^ l|0)46|7dols. 

_ E. 46-7-29-4 

rDescencGng.] [Ascending.] 

In 64 E. $5, 9d* 7 cts. and How many dimes in 900 

Cm. ; how many mills ? mills ? Ans. 9 

Ans. 645976 In 1 50 cts. how many dimes? 

tn 9 E. $3, 73 cts. ; how ma- Ans. 1 5 

nycts. Aws.9373 In 24000 cts. how many E. ? 
In 24 £. ; how maiiy cts. ? 

AVOIRDUPOIS WEIGHT. 

Ponnds mult, by 16 are oz. I Drs. div. by 16 are oz. 

Oz. mult, by 16 are drs; | Oz. div. by 16 are lbs.* 

In 24 lbs. 1 1 oz. 9 drs. how many drams % 

OPERATION. •^ 

24xl6=s384+l 1=395x16=6320+9=6329 drs. Ans. 

/1 6)6329 
Proof, < 16)395-9 drs. 
( lbs. 24-1 1-9 



•Let the isBtrtietor question the pupil, thiuh-yeort multiplied by 96(1 m 
whatydU:. 
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REDUCTION. 



[Desoending.] 
Bring 17 lbs. into ounces. 

Ans, 272 
How many ounces m 2 lbs., 
and in 104000 lbs. 

Ans. 1664032 
Bring 20 oz. into drams. 



[A8candiiig.1 
In 1 1468800 drs. how many 
pounds ? Ans. 44800 

In 48 oz. bow many lbs. 1 

Ans 3 
In 320 drs. how many 
ounces ? 



TROY WEIGHT. 



Poands mult, by 13 are oz. 
Oz. mult, by 90 are pwts. 
Pwts. mult, by 24 are grs. 

In 47 lbs. 10 oz. how many 
grains ? Ans, 2755^0 

How many ounces in 2 lbs. 
and in 360 lbs. ? Ans. 434j4 

In 4 lbs. 4 oz. 6 pwts. 4 grs. 
how many grains ? 



Grs. diy. by 34 are pwts. 
Pwts. diy. ij 90 are oz. 
Oz. diy. by 12 are lbs. 

Bring 12960 grs. into 
ounces. Ans. 27 

In 1200 pwts. how many 
lbs. ? Ans. 5 

Reduce 25108 grains to 
pounds. 



APOTHECARIES' WEIGHT. 



Pounds mult, by 12 are oz. 
Oz. mult, by 8 are drs. 
Drs. mult, by 3 are sc. ' 
Sc. mult, by 20 are grs. 

Bring 10& to grains. 

Ans. 57600 
In 24lb how many ounces ? 

Ans. 288 
How many drams in 2 oz. 
and in 4360 oz. ? 

Ans. 34896 
In 231]b 3 oz. 5 grs. how 
many grains?. 



Grs. diy. by 90 are sc. 
Sc. diy. by 3 are drs. 
Drs. diy, by 8 are oz. 
Oz. diy. by 12 are lbs. 

How many lb in 4896 scru- 
ples? Ans. 17 

Reduce 67109 grs. to ft. 
Ajis. lift 7 oz. 6 drs. 1 sc. 9 

grs. ^ 

Reduce 1332005 grs. to 
pounds. 



CLOTH MEASURE. 



E. Fr. mult, by 6 are qrs. 
E. E. mult, by 5 are qrs. 
E. Fl. mult, by 3 are qrs. 
Yds. mult, by 4 are qrs. 
Clrs. mult, by 4 are na. 
Na. mult by 2^ are in. 

In 24 yds. how many qrs. 
andnsT. ? 

Ans, 96 qrs. 384 na. 

How many qrs. in 2, and in 
26872 yds.? Ans. 107 A96 

Ih 340 yds. 2 qrs. 8 na.; 
how many nails ? 



In. diy. by 3^ are na. 
Na. diy. by 4 are qrs. 
Ctrs. diy. by 4 are yds: 
^rs. diy. by 3 are £. Fl. 
Gtrs. diy. by 5 are E. E. 
Ctrs. diy. by 6 are E. Fr. 

In 1520na.howmany]^da? 

Ans. 95 
Bring 3783 na. into yards. 

Ans. 236 yds. 1 qr. 3 na. 
Reduce 545 L na. to yds. 



BE0CCTION. 
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[Descending.] 
Bu. mult, by 4 are pks. 
Pks. mult. D78 are qts. 
Gtts. mult, by 2 are pts. 

Bring 7 bu. to pecks. 

Alls. 28 

How many pecks in 2 bu. 
and in 32 bu.? Ans. 136 

How many pecks in 4 bins, 
each 25 bu. Ans. 400 

Bring 24 bu. 1 pk. 2 qts. 1 
pt. to pints. 



DRY MEASURE. 



fABcending.] 
Pts. div. by 3 are qts. 
Gtts. div. by 8 are pks. 
Pks. div. by 4 are du. 

In 1024 pts. how many bush- 
els. Ans, 16 

In 900 bu. 3 pks. of corn, 
how many barrels, each con- 
taining 3 bu. 3 pks. ? 

Ans, 240 bar. 3 pks. over. 

In 1557 pts. how many bu. 
pks. qts. and pts. 



LiaUID MEASURE. 



Tuns mult, by 2 are Pipes. 
P. mult, by 2 are hhds. 
Hhds. mult, by 63 are gals* 
Grals. mult, by 4 are qts. 
Cits. mult, by 3 are pts. 
Pts. mult, by 4 are gills. 

Bring 5 hhds. into gallons. 

Ans, 315 

How many pints in 2 qts. and 
.n 480 qts. ? Ans. 964 

ln5f. IP. 1 hhd. 61 gals. 
^ qts. 1 pt. of port wine, how 
many pts. ? 



Gills div. by 4 are pints. 
Ptg. div. by 2 are qts. 
Cits. div. by 4 are gals. 
Gals. div. by 63 are hhds. 
Hhds. div. by 2 are P. 
P. div. by 2 are tuns. 

Reduce 6043 pts. of Madeira 
wine to hhds. ? 
Ans. 1 1 hhds. 62 gals. 1 qt. 1 pt. 

Bring 10080 pints into tuns. 

Ans, 5 

Reduce 12087 pts. of Avine 
to T. P. hhds. and gals. 



LONG MEASURE. 



E%g. mult, by 69 J are mi. 
L. mult, by 3 are mi. 
Mi. mult, by 8 are fur. 
Fur. mult, by 40 are po. 
Po. mult. bv,5it are yds. 
Yds. mult, by 3 are ft. 
Ft. mult, by 12 are in. 
In. mult, by 3 are b. c. 



B. c. div. by 3 are in. 
In. div. by 12 are ft. 
Ft. div. by 3 are yds. 
Yds. div. by 5i are po. 
Po. div. bv 40 are fur! 
Pur. div. by 8 are mi. 
Mi. div. by 3 are L. 
Mi. div. by G9| are deg. 



Reduce 27 fl. to inches. 

Ans, 324 

How many iur, in 2 mi. and 
in 26784 mi.? ^»5. 214288 

Reduce 2 mi. 1 ^r. 8 po. 3 
yds. 2 in. into inches. 

LAND MEASURE. 



Bring 4352 inches into yards. 
Ans. 120 yds. 2 ft. 8 in. 

How many mi. m 9187200 
inches ? Arhs. 145 

How many mi. fur. po. yds. 
and in. in 136334 in.? 



Mi. molt, by 640 are A. 
A. mult, by 4 are r. 
R. molt, by 40 are rods. 
Rds. mult, by 30i are yds. 
Yds. mult, t^^ 9 are it. 
Ft, mult, by 144 are in. 



W 



In. div. by 144 are ft. 
Ft. div. by 9 are yds. 
Yds. div. by 30i are rds. 
Rds. div. by 40 are r. 
R. div. by 4 are A. 
A. div. by 640 are mi. 



^tmmm 



mm 



PPiWP 
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REDUCTIOK. 



[Desoending.] 
In 50 A. how many roods 
andpo. Ji»f.200r.^000po. 

In 34 A. 2r. and 17 po. how 
many po. Ans. 6537 

Reduce 17 A. to r. and po. 

Am. 68r. 2720 po. 
In 16 A. how many poles ? 

Ans. 2400 
How many square acres in 
2 square miles, and in 2342 
mi.? A»5. 1500160 

Reduce 1 1 A. 3r. and 1 7 po. 
to poles. 



[ABoendin^.J 
Bring 2720 po. mto acres. 

Ans. 17 
Bring 4392 po. into aicres. 
Ans. 27 A. Ir. 32 po. 
How many acres in 2400 
po. ? Ans. 15 

In 25600 po. how many 
acres? Ans. 160 

A field is 60 rods long and 
48 rods wide; how msiny acres 
therein ? Ans. J 8 

In 1897 po. how many A 
r. and po. 



Cords mult, by 128 are sol. ft. 
Solid ft. muit. oy 1728 are in. 

In 10 cords of wood how ma- 
ny sol. ft.? Ans. 1280 

In 25 cords of wood, how 
many in. ? Ans. 5529600 

Reduce 65 cords of wood 
to ft. Atis. 8320 

In 16 cords of wood how 
many sol. fl. 



SOLID MEASURE. 



Solid feet div. bv 128 are cords 
Inches div. by 1728 are ft 

In 2688 sol. ft, how niany 
cords? Ans. 21 

In 221 184 sol. in. how many 
cords. Ans. 1 

Bring 4608 cubic feet to 
cords ? Ans. 36 

How many solid feet in 
345600 sol. in. and in 691200 
sol. in. ? Ans. 600 

In 2048 sol. ft. how many 
cords of wood ? 



TIME. 



Years mult, by 365 are days. 
Days mult, bar 34 are hours. , 
Hours mult . by 60 are min. 
Min. mult, by 60 are sec. 

Bring 30 min. to sec. 

Ans. 1800 
Bring 12 hours to min. 

Ans. 720 
Bring 3 da. 5h. 29 min. in- 
jko minutes. Ans. 4649 

Reduce 2w. to days ; and 
S18w. to days. Ans. 2240 
Reduce 41 weeks to da. 



Sec. div. by 60 are min. 
Min. div. by 60 are hours. 
Hours div. by 24 are days. 
Days div. by 365 are years. 

In 144 moiiths how many 
years? Ans» 12 

In 105 days how many 
weeks? Ans. 15 

In '203 days how many 
weeks? Ans- 29 

In 668315 days how many 
years? Ans. 1831 

In 287 days how many 
weeks? 



REDUCTION. 
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REVIEW, 

RedAution is changing vmits of (me or defy to those of (mother . 
A unit of the order of eagles is how many units of the order of dol- 
lars 1 Of dimes 1 Thirty units of the order of dimes, is how many units 
of the order of dollars 1 

From the preceding exercises, you learn that a unit of one order may 
contain several imits of another order. 

How many units ot the order of cents, are there in one unit of the 
order of dimes 1 How many units of the order of weeks, in one unit of 
the order of months 1 

Reduction Ascending^ is chan^^ing units of a lower to a higher order. 
Reduction Descending ^ is changing units of a higher to a lower order. 

In 4 gallons how many qaartsl One gallon contains /(Ti^r quarts, and 
fmi/r stations four times as much. 4 times 4 is 16. 
In 4 gallons how many pints'? Two bushels how manyj)ecks % 
Are the above sums in Reduction Ascending or Descending 1 
In 32 quarts how many gallons 1 One gallon contains 4 quarts. In 
32 quarts therefore, there are as many gallons as there are 4's in 32. In 
42 pints how many gallons 1 

Are the above sums in Reduction Ascending or Descending 1 
If twenty cents are changed to dimes^ which kind of reduction is used? 
If eight feet are changed to inches, which kind of reduction is used 1 If 
four gallons are changed to pints, which reduction is used't 
Reduce two yards to quarters, and which kind of reduction is iti 
Reduce twenty-four inches to feet, and which kind of reduction is iti 
How many kmds of reduction are there of fractions % Ans. Reduc- 
tion of whole numbers to fractions : of fractions to whole numbers: of 
mixed numbers to improper fractions : of fractions to a common de- 
nominator : to their lowest terms : a vulgar fraction to a decimal : and 
a decimal to a vulgar fraction. 

CORRESPONDENT EXAMPLES. 

1. At 9 cts. a pound, what cost 3 cwt. 2 qrs. 16ft of sugar 1 

Arts. $^2 : 94 

2. If it take 1 ounce of salts for a dose ; what will 75 pounds 
amount to, at 4 cts. a dose ? Ans. $36 

3. A merchant sold 84 yds. 3 qrs. 2 na. of broadcloth at 50 
cts. a nail ; to what did it amount ? Ans. $679 

4. What will 1 acre 960 rods of land amount to, at $25 per 
acre? Ans. $175 

5. What will 4 cords of wood amount to, at 25 cts. a cord 
foot? Ans. $16 

6. At 6 cts. a quart, what will a hhd. of melasses come to % 

Ans. $15 : 12 

7. At 320 cts. a yard, what will 64 nails of cloth cost? 

Ans. 12 : 80 

8. A certain toper drank 1 gill of rum every forenoon, and 1 
in the afternoon, for 6 years ; in consequence of which, he died; 

^ how many hogsheads did he drink ? Ans. more than 2 hhd* 

9. At 6 cents a pint, what will 20 bu. pks. 3 qts. 1 pt. of 
flax-seed cost ? Ans. $77 : 22 

10* What is the value of a silver cup, weighing. 9 oz. 4 pwt« 
16 gr. at 3 mills per grain ? Ans. $13 : 29*6 
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11. What would 2 pipes of Madeira wine amount to at 67 
cts. per quart? Atu. $675 : 36 

12. What would 93 reams and 1 quire of paper cost at j- a 
cent per sheet? Ans. $223? 32 

13. C. sold 53 ells 1 qr. English, at 97i- cts. a yard ; to what 
did the sale amount ? Ans, $64 : 84 nearly. 

' 14. B. sold wrought silver, lib 7 oz. 14 pwts. at 79 cts* an 
ounce ; what did he receive ? Am. $15 : 56 

15. If a pint of rum a day will kill a man in a year and a 
half, how many men would a cargo of 600 hogsheads kill in 
the same time 1 Ani. 552 -J- 

16. If the digging of a mile of canal cost $6500 ; what will 
the digging of 30 miles, 7 furlongs and 21 poles cost? 

-47M. $201114:06'2i- 
17. What is the rent of 21 acres, 3 roods, 20 poles of ground^ 
if the rent of 36 acres, 3 roods be $42 ? Ans. $25 

18. What is the cost of a farm, containing 256 acres, 1 rood, 
30 poles, at $6 : 80 per acre ? Aim. $ 1 743 : 77*5 

19. What cost 135 acres, 3 roods, 20 poles, at $5 : 62^ per 
acre? ^W5. $764 : 29+J- 



COMPOUND DIVISION 

Is finding how many times a simple number is contained in 
a compound number ; and is the converse of compound multi- 
plication. "^ 

Obs. a compound numher maybe divided by a simple num- 
ber by regarding each of the terms of the former, as forming a 
distinct division, as 14 pounds, II ounces, divided by 9. But 
is each term of the dividend is not exactly divisible by the dir* 
5or, the remainders must be reduced to the next lower name and 
idded to it in order to include the fractional parts. 

Rui,E : — Divide each denomination in the dividend by the 
divisor ; whenever there is a remainder in either jof the denomi- 
nations, reduce it to the next less, and add in those of the same 
name. 

2. When the divisor is not contained in the first denomina- 
tion, reduce it to the next lower, adding in those of a like name ; 
then divide the same by the divisor, &c. 

TROY WEIGHT. 
"Diviife 23 pounds 7 ounces 6 pennyweights 12 grains by 7» 

Am. 3 Ibi. 4 oz. 9 fwU 12 gru 



COMPOUND DIVISION. 17T 

OPERATION. 

7)23(3 lbs, 2x12+7=31 3x20+6=^66 3x24+12=84 
21 7)31(4.oz. 7)66(9 pwts. 7)84(12 grs. 

"a' 28^ 63^ 

3 3 

Twenty-four persons receive equally alike, 31 lbs. U o& 
16 pwt ; now much does each person receive % 

Aim. 1 Ih, 3 oz. 19 pcU. 20 gr9. 

APOTHECARIES' WEIGHT. 
Divide 13& 1 oz. 2 drs. by 12. Am. 1ft 1 oz, 2 sc. 12 gr^k 

OPERATION. 

12)13(llh 1x12+1=13 1x8+2=10 10x3=3l> 

12 12)13(1 oz. 12)10(0 drs. 12)30(2 ae^ 

~ 12 ' 6x24=144 24 

T- 12)144(12 grs. "e 

■ i \ 
If the weight of 17^p|dkages of medicine be 40lb* 10 oz. 7 

drs. 2 sc 1 1 grs.; what is\he weight of each package % 

Ans, 2lb 4 oz^ 7 in. 3 jT9i 

CLOTH. MEiASUHE. 

1. Divide 572 yards 3 quarters 1 nail by 47. 

2. If 174 yds. 1 qr. 2 iia. be divided ^ually among 5 pep* 
80OS ; what will be the .jjhare of each ? 

An$. Myd$. 3 qrs. 2 noi 

LAND MEASURE. 

1. Divide 51 acres 2 roods 22 poles by 51. ^^. J ^. 2po. 

2. A man divided a piece of land, measuring 664 A. it. ^ 
po. equally among his seven sons ; how much did each receive? 

Ans. 94 A. 3r. 26 po. 

LIQUID MEASURE. 

1. Divide 2 hhds. 16 gals. 1 qt. 1 pt. by 67. 

^ _-' . ,^ , ■ An^. 2 gaU. 1 pU 

2. F. divided 132 gals, among 88 men ; what had each % 

Ans. I goL 2 qit. 
DRY MEASURE. 

1. Divide 420 bushels 3 pecks 2 quarts by Id. 

An»^ 26 hk. \fk.\qk 

2. A gentleman wishes to put 130 bushds of apples into ba»- 
rels containipg 3 bushels 1 pack each % how many barrels doei 
he need? 4w. 40 
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TIME. 

1. Divide 120 months 2 weeks 3 days 4 hours 12 minutes 
by 11.1. Ans, 1 mo. 2 da. lOh. 12 min, 

2. Divide 12 years 11 months 3 weeks 6 days 23 hours by 
1 1. Am. 1 yr^ 2 mo. 5 da. 2h. 5 miiu 27 5ec. 

MOTION. 

1. Divide 17 deg. 23 min. 12 sec. by 8. 

Ans. 2 deg. 10 min. 24 sec. 

2. A ship sailed 39 deg. 54 min. 57 sec. in 19 days ; how 
fiir did she sail each day on an average ? 

Ans. 2 deg. 6 min. 3 sec. 



REVIEW. 

There are four kinds of division. 

The jJr^ris Simple Division, in which both the dividend and 
divisor are whole numbers, and ten units of one order, make one 
unit of the next higher order. 

The second is Decimal Division, in which the dividend, or divi- 
sor, (or both) are decimal fractions. 

^ The third is Division of Vulgar Fractions, in which the divi- 
dend, or divisor (or both) are Vulgar Fractions. 

The fourth is Compound Division, in which other numbers 
besides ten, make units of higher orders. When the dividend has 
geveral orders, we divide each separately, beginning with the 
highest orders. When one order of the dividend will not contain the 
divisor once, it is reduced and added to the next lower order, and 
then divided. The quotient and the remainder are always of the 
same order as the dividend. 

How many kinds of division are there 1 "What is the divisor and divi- 
dend in whole numbers 1 In decimals 1 In Vulgar Fractions 1 In com- 
pound numbers'! What is the Rule in each of these operations? Wher^ 
m 4q they differ 1 Give an example in each rule. 



PROPORTION 

OR 

RULE OF THREE. 

This rule is nothing more than the application of the two 
grand operative principles in Arithmetic, multiplication and divi- 
sion. It is called piroportion, because there is an actual relative 
proportion existing between the given terms ; and it is called the 
Bule of Three, b^use three terms are always given or implied 
m each question by which a fourth term *or answer is fbuhl 
Tlu8 rule consists of twO parts : Single proportion, and Cmi* 
, pound proportion. 
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To denote ihat there is a proportion between numbets, they 
are written thus : — 6 : 4 : : 12 : 8, 

Read, as 6 : is to 4 :: so is 12 : to 8. 

Obs. That, of the three given numbers in any question you 
have twp of them always of one kind; that is, if one be moneys 
80 is the other ; or if one be yards, the other is also ; and one of 
which must be the first, and the other the third term in stating ; 
and that must always be the third term which moves the ques- 
tion, and the other of the same kind, must be the first ; and the 
other term, which is of another denomination, always possesses 
the middle place, and is of the same kind with the answer. 

If 18 yards of calico cost 5 dollars; what will 90 yards cost? 

Here, in stating the question for solution, 90 must be the 
third term ; because that is the number which asks the question, 
for it is required to know what 90 yards wiH cost ; and the 
other number of the same kind, is to be the first, which is 18; 
and the last number, which is of the same k^nd with the num- 
ber sought, possesses the middle place, and when stated for 
solution stands thus : yds. $ yds. 

18 : 5 : : 90 

Then multiply the second and third terms together ; and divide 
the product by the first term ; the quotient will be the answer. 

Recapitulating the remarks alread} made, we have the«fol- 
lowing 

Rule : — That must be the third term, which asks the ques- 
tion. The first and third terms must be of one name. The 
second term of 'divers denominations. Multiply the second and 
third terms together, and divide the product by the first term ; 
the quotient thence arising will be the Answer. 

Obs. This rule is founded on the obvious principle, that the 
magnitude or result of any efiect, varies constantly in propor- 
tion to the varying part of the cause ; thus, the quantity of arti- 
cles pui^chased, is in proportion to the money laid out ; and the 
space gone over by a uniform motion, is in proportion to the 
time. 

ILLVSTRATIOlff. 

Ex. If 6 yards of cloth cost $24 ; what cost 12 yards ? 

Ans. 48 
•TATJBMBNT AND^PERATioN. ' Proof bv Analysis. 

6:24:: 12 6)24 

A price of I yd. 
12 

tiS ffrice of n ydu 
6)288 

iUiJ $48 




» *. ■ 4 
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It in plain that Direct Proportion or the Rule of Three ESrect; 
is nothing more than an application of multiplication and divi- 
sion. 

Dem. It is evident, that when we multiply 24 dollars, the price 
of 6 yards, by 12, the product is 6 times too much ; then when we 
diyiae the product by 6, the first term, the quotient must be the 
price of 12 yards. • 

2. When we divide $24, the price of 6 yards, by 6, the quotient 
must be the price of one yard ; and the price of one yard multiplied 
by 12; evidently gives the price of 12 yards. 

aUESTIONS FOR SOLUTION. 

1. If 8 yards of cloth co«t $24 ; what ^vill 96 yards cost ? 

Am. $288 

2. If 6 pounds of tea cost $3 : 75 ; what cost 18 pounds ? 

Ans. $11:25 

3. If $50 will buy 40 sheep ; how many sheep will $1 12 : 50 
buy? Ans. 90 

4. If a man can earn $64 in 4 months ; how long must he 
work to earn $320 ? Ans. 20 

5. If 4 men build a wall in 20 days, how many men would 
it require to build the same in 40^ays ? Ans. 2 - 

6. How many men must be employed to finish a piece of 
yi'oxif. in 15 days, which 5 men can do in 24 days ? Atis^ 8 

7. If 5 tuns of hay will beep 25 sheep over the winter; how 
many sheep can be kept on 12 tuns, at the same rate? 

Ans. 60 

■ Obs. Writers on Arithmetic have distinguished the Rttle of Three 
into two kinds, viz. : Direct and Inverse ; bnt this is unnecessaryi 
when the nature of proportion and the enunciation of the questions are 
well understood. Furthermore, these useless distinctions may be 
avoided, and the obscurity and labor greatly abridged by adopting one 
general rule, and making all propositions concur with Direct Propor- 
Hi'Dn. 

r 

As the difficulty in this rule consists in the manner of staling 
ihfi proportion, the following rules and illustrations, will enable 
the pupil to solve any question that may occur. 

Rule :— Put that term which is of the same name and kind 
with that of the answer, in the third place, for a multiplier. 

2. Then, if from the nature of the question, the answer must 
be more than the third term ; place the larger of iho two re* 
maining terms in the second place for a multiplicand, and the 
other in the first place for a divisor. 

^, Multiply the second and third terms together, and divide 
the product by the first, and the quotient will be the answer. 
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Ex. If 6 apples cost 9 cents, what will 12 apples cost t 

8TATBXENT AND OPERATtOM. PrOOf by AlUllysis. 

6:12::9 6) 9 

6)108 12^ 

Ans. 18cts. ,Ans. 18 cts. 

Dem. In this question, 9 cents, is of the same name and kind 
with the answer, and stands in the third place ; the answer must be 
more than the third term, because 12 apples will^ at the same rate, 
eost more than 6 ; therefore, 12 occupies ]the second place, and the 
remaining term, 6, the first place. Then 12 multiplied by 9, equals 
108 ; which divided by 6. gives 18 cents, the answer in the same 
name and kind with the tnird term# 

QUESTIONS FOR SOLTTTION. 

1. How many men must be employed to do a piece of work 
in 5 days, which. 8 men can do in 15 days? Ans* 24 

2. If 100 workmen dan finish a piece of work in 12 day? ; 
how many are sufficient to do the same in 3 days i 

Ant, 400 

3. How much land, at %2 : 50 per acre, must be given in 
exchange for 360 acres, at $3 : 75 per acre 1 Ans, 540 

4. If 2%head of cattle £an pasture in a field for 57 days, 
how long can 17 head of cattle pasture in it ? Ans. 77-jV 

5« If 15 men can do a piece of work in 84 days; how many 
men must be employed to perform it in 30 days i Ans, 42 

Rule: — 2. When from the nature of the question, the 
answer must 1)6 less than the third term, then the smaller of the 
tyiro remaining terms must have the second place, and the 
larger, the first place. 

Thus, If 18 cents buy 12 apples, how many will 9 cents 
buy? % • Ans, 6 

STATEMENT AKD OPERATION. Proof by Analysiji. 

Asl8:9:rl2 12 )180 

^ 15)90 

18)108(6 ^nfc ^^76 

108 . 

DsH. Here the answer is in apples, and the third term is in ap- 
ples, and- because 9 cents, at an equal rate, will buy less than xB 
cents, ihe answer will be less than the third term ; therefore 9, th0 
smaller of the remaining terms^ takes the second place, and 18, the 
larger, the first place. Hence it is evident from both examples, that 
a large multipher, and a small divisor, produce a large quotient ; 
while a small multiplier, and a large divisor, yield a small quotient. 
All questions in Single Proportion may be stated and worked In thr 
liboTa mode. 

• .. "^T. 16 / • 
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Method of Proof — In all cases, if the sum be right, tlie 
product of the first and fourth terms will be equal to the product 
of the second and third; as in the preceding examples, multiply 
18 by 6, and it is equal to 108 ; so 9 multiplied by 12 is equal 
ko 108. 

QUESTIONS FOR SOLUTION. 

1. If 6 men can do a piece of work in 10 days ; in' how many 
iJays will 12 men do it? Atis. 5 ^^ 

2. If 3 teams can plow a field in 12 days; in what time will 
9 teams do it ? Ans. 4 

3. If 6 men can mow a field of grass in 12 days ; in whal 
time will 24 men do it? • ■ ' -Atw. 3 

4. If 8 men will do a piece of work in 24 days ; in what time 
will 16 men do it? , Arts. 12 

5. If 25 men can do a piece of work in 17 days,; m how ma- 
ny days will 38 men do it? An$» II3S 

6. D. bought goods to the amount of $560, and gained by the 
sale, $190 : 40 ; how much would he have gained had he laid 
out $150? JL9I5. $51 

PARTICULAR CASES, 

1 . A. can do a job of work in 10 days, B. can do the same in 
15 days; how long will it take both together to do the same 
work? An$*^daAf8,^ 

% There are 5 mills, the first grinds 7 bushels of corn in an 
hour, the 2d 5, the 3d 4, the 4th 3, and the 5th 1 ; I demand in 
what time the 5 mills will grind 500 bushels, if they work all 
together ? Ans, 25 hours. 

3. If a man can dig a trench in 15 days, and a boy can dig 
the same trench in 18 days 5 in what time con they both dig it ? 

Am, S^ days. 

4. If A. can do a piece of work alone in 10 days, and A. and 
B. in 7 days ; in what time can B. do it? Ans* 23 J days, 

5. A. can do a piece of work in 10 da,ys, B. alone in 13. Set 
them both about it together; in what time will it be finished? 

Ans/b^ days. 



Obs. It sometimes happens, that the given terms in propor- 
tion, are of compound terms ; as yards, quarters, nails, &c. ia 
which case, the first and second terms must both be reduced to 
their lowest or like name, and the third term to its lowest, or 
some convenient name. Then the answer will appear in the 
same name, and of the same kind with the third term.f 

1^ If 175 pieces of India cotton cost $1924 : 65, and each piece 
contain 39 yards ; what does it cost per yard ? Am. $0 : 28*2 

•See Key for statements. Page 230. 

fiAil qiteatioBa relative to Propordon can be solved by the rule of Ant^^ML 
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?. If 4 yards 3 quarters cost $19 ; what will 3 yards, 2 quar- 
ters cost? Jins, $14 

3. If 5 yards of cloth cost $14 : 02 ; what must be given for 9 
pieces, each piece containing 21 yards 1 quarter? 

Ans.$536:26'5 

4. If the price of 1 acre of Idnd be $ 18 : 25 ; what will 5.0 
acres, 2 roods, 20 poles come to ? Ans. $923 : 90'5 

* 5. If 36 bushels of wheat in one year yield 216 bushels ; 
how much will 36 quariara yield in 6 years ? 

[8bu. make 1 qr*] Ans. 10368 busL 

6. If 57 lb. 7 oz. of spices be bought for $17 : 25 ; what must 
I pay for 87 lb. 10 oz. 7 pwt.? u4?i5.'$26 : 32*9 

Method of Assessing Town Taxes,* 

Rule : — As the valuation of the ,whole property in the town^ 
is to the tax, so is the valuation of each man's estate, to the tax. 

1. The valuation of the property in a certain town according 
to the town's inventory, is $610000, and the tax levied on that 
town, is $3050 ; what is B's tax, whose estate according to ths 
inventory, is valued at $1200? Ans. $6 

2. What i& the tax on $5679, at 1 cents on a dollar ? 

Ans. %567: 90 

3. If a tax of $650 be laid on a certain school district, for 
erecting a school bouse, and the inventory of all the estates, in 
that district, amount to $120000 ; what must F. pay whose es- 
tate is $2100^ ' Ans: $11 :37'5 

4. Suppose a certain town is to pay a tax of $6145 : 88, and 



♦ A Tax is a' sum of money required of individuals by a government, for the 
use of the nation ; or by a town, county, society, or corporation, for the pur- 
pose of defraying the expenses of the whole, in their collective capacity. A 
tax is sometimes imposed by government, of a small sum upon every mate 
cTtizen above a certam a^e, atid this being the same to all, and not varying 
with the amount of an mcuviduars property, is called, a tax of so much a hfiod^ 
atjqfeo much a poll ; the word poU^ meaning head. This is commonly abbr&« 
viated into the more concise expression poll-tax. In some States no poll-tajd 
is allowed. Other taxes are usually rated or assessed on property. Property 
is of two kindsj real and personal. Real property, or, as it is usually called 
real estate^ consists of possessions, which are Jixed and immovable; as lands 
and buildings. Personal property, compreh ends all other possessions^ which, 
of coarse, are movables s ha fumituret jewels^ money, cattle^ &c. Taxes are 
assessed on property, both real and personal. When, therefore, no particular 
idnd of property is mentioned, property generally, or, of all kinds^ is ande^• 
stood. In order to assess a tax of this kind, then, or, in other words, So aij^ 
oortion or rate it jusUy among the individuals of a town or society,^.v^e must 
nave a list, or inventory of all the property, both real and personal on which 
it is to be assessed: If there is likewise a poH-tax included in tlte whob 
Vmotmt given, we must also hare the whole number of poUs^ or rateable heads^ 
Qgptrsons. We must then find the number of all the poll taxe&^ or the ilfhoU 
ftU-taXy which we most subtract from the whole given tag^ and tne remaiodet 
mabg woooo d on property. 
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(be whole property of tbe town is valued at 1 153647 ; how xaniA 
siaat a man pay, whose property is valued at $23475 : 679 

Ans, $939 : 02*7 

Oais. The above exs. can be solved by Analysis. 

RETROSPECTIVE OBSERVATIONS. 

The great property of every arithmetical proportion is this ; that 
1}ie sum of the second and third terms is equal to the first and fourths 
This property, which we must particularly consider, is expressed by 
saying that the sum of the iheans is equal to the sum of Xm 'extremes^ 
Thus, since 2— 7-«5. 9—14=5, 

We have 7-f9«=16. 2-f 14«16. and the sum we find is 16 in both* 

And coiversely, if four numbers, 2, 7, 9, 14, are soch, that the 
ipim of the second and third is equal to the sum of the first and 
fourth, that is, if 7+9=16. $+14=18, we conclude, without a pos- 
sibility of Bistake, that these nuiabers are in arithmetical propoi^ 
tion* 

When in arithmetical proportion, the second term equals the 
Oiird, we have only three numbers ; the property of which is this^ 
the difference between the first and the second number is equal to 
ihe difference between the second and the third. 

The Uuree numbers 19, 15, 11, are of this kind, since 

19^15^4, 15—11=4, 

The foundation of Proportion is this. We suppose thre« nun^ 
bers given and seek a fourth, which may be in geometrical propo^ 
tion ; so that the first may be to the second, as the third is to the 
IburUi. 

It matters not whether ^e second term be multiplied by the third, 
or the third by the second, only let one of them be multiplied by the 
other, and the product divided by the filrst ; die quotient will be the 
answer. 

Bx. if 4 cords of wood cost 6 doitanvWhat will 16 cords cost ^ 

4 : 16::8 : S3 ; for 16x8=128+4=32 Ans. 

Ob8. 1. It may be observed, that of the four terms employed in 
the proposition, two are referrea to wood and two to^money. And 
that they are proportionate \ that is at wood is to wood, so is money 
to money ; or as wood is to money, ao is wood to money. 

Obs. 2. The principles upon which jproportion is founded, may 
'be thus illustrated. • 

If four numbers are proportional, the produet of the extremeBj h 
equal to the product of the meanB. Therefore, a division, either of 
the product of the extremes, or Of the produet of the means, by the 
first extreme, will give the other cmeme* 

Thus:as4:S:sld:32. 
And 82X4»128, the prodocl vf the extreme. 
And 8X 16=128, the product of the means. 

Now the last product divided >f iht first extreme, (128+4^31^1 
Jiverthe other extreme, and the fiM yibdubt divided by th« m 
l&eans, (128-«-8=ld,) gives the other means. Hence, the propriety 
of multiplying the second and third termi together, and dividlof! j||s 
JO^uet by tns first term; 



am 
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COMPOUND PROPORTION. 

CoHPOtrND Proportion, or as it is sometimes called, the 
Double Rule of Three, teaches to resolve by one statement 
«uch questions as require two or more statements by Single Pro- 
portion, and hence the rule has derived its name. In this rule 
there is always an odd number of terms given, as five, seven, 
nine, &c. In questions, generally under this rule, there are 
five terms given to find a sixth ; the three first terms are a sup- 
position, the4wo last a demand. 

Rule : — 1. Put the term of the supposition which implies 
the principal cause of action, gain or losd, in the first place. 

2. That term which relates to time, distance, place, &c. in the 
second place ; and the other suppositive term in the third place. 

3. Put the two remaining terms of demand directly imder 
those of the same name and kind with the supposition. 

4. If the blank place for the term sought, fall under the 
third term, then multiply the first and second terms together for 
a divisor, and th^ other three for a dividend ; the quotient will 
be the answer. 

5. But if the blank place fall under the first or second term, 
multiply the third and fourth terms together for a divisor,. and 
the other three for a dividend ; the quotient will be the answer. 

Ex. If 2 men can do 12 rods of ditching in 6 days, how much 
will 8 men do in, 24 days 7 

OPERATION. 

2 : 6:12 Then, 2x6=12, divisor. 

8 : 24 12x8=96x24=2304, dividend. 

And 2304-^ 1 2= 1 92 Ans. 

1. If 7 men can reap 84 acres of wheat in 12 days, how many 
men can reap 100 acres in 5 days, at the same rate ? 

Ans. 20 

2. When the carriage of 24 cwt. for 45 mi. is $18, how much 
will it cost to carry 76 cwt. 121 mi.? Ans. $153 : 26 

Obs. There is another method of stating questions in this 
rule, which is sometimes preferred. 

Rule : — 1. Put that term which is of the same name and 
kind with the answer, in the third place. 
■ 2. Take one term from the supposition, and one from the de- 
mand, both of the same name and kind and put them in the first 
and second places, as in single proportion. 

3. Take the two remaining terms, and place each under its 
like term in the first and second places; multiply the terms in 
the second place together, and their product by the third term 
for a dividend ; multiply the terms in the first place together 
for a divisor, the quotient will give the answer. 

16* 
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Ex. If 6 men eat 10 pounds of bread ill 8 (j^ys, how much 
will 12 men eat in 24 days ? 

OPERATION. 

6 : 12 .. -J. Then, 12x24=288x10=2880, dividend. 

8 : 24 •• ^" 6x8=48. divisor. 2880-«-48=60, Ans. ^ 

1. If $100 principal in 12 months gain $6 interest, whai 
principal will gain $18 in 15 months? Am. $240 

^. If 4 men mow 48 acres in 12 days, how mu^ will 8 men 
mow in 16 days. Ans, 128 acres^ 

3. If $4 pay 8 men for 3 days* work, how long must 20 men 
work for $40 1 Ans. 12 days. . 

4. If $100 gain $6 interest in 12 months, what will $400 
gain in 8 months 7 Ans. $16 

Note. There is a method of contracling operations, viz. : Divide the 
two second terms by the two first, respectively, and multiply the product 
of the quotient by the third term. 

Ex. ^If 6 men eat 10 pounds of bread in 8 days, what wiD 
ferve 12 men for 24 days? 

OPERATION. 

6 : 12 12-i-6=2. 

8 : 24 •• ^^ 24-h8=3x2=6x 10=60, Ans. 

Any question in Compound Proportion, may be answered by 
two statings in Single Proportion. 

Ex. If $100 in 12 months, gain $6, what will $600 gain in 
9 months ? 

OPSRATION* ,' 

Thus : 100 : 6 :: 600 12 : 36 :: 9 

6 9 

100)3600($36 12)324 ^ 

3QQ $27 Ans. 

600 
600 
Thus we -See the question solved by Single Proportion, in 
plain and easy statements : More simple by multiplication and 
division, or Analysis, 

Thus : 100)6:00(6 cis. the gain on a dollar for one year. 
600 6 00 

— -— 12)36:00 the gain on $600 /<?r a year. 

^3:00 the gain on ^00 for a month. 

$27 the gain o/$600 for 9 months. 

I. If 10 persons expend $9 in 12 weeks, how much will 
serve 20 persons 24 weeks ? ^ Ans, $36 
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- 2. If $100 ft one year gain $6, what will $400 gain in 9 
months? Ans. 9f^8 

3. If 7 men can build 84 rods of wall in 6 days, in how many 
days will 10 men build 140 rods? Ans, 7 days, 

4. If 50 men consume 15 bushels of grain in 40 days, how 
mach will 30 men consimie in 60 days? Ans. I3i bwshm 

. aUESTIONS ON PROPORTION. 

1. What is Troportion, or the Rule of Three l—K p. 178. Why 
called Proportion * Why Rule of Three 1 How is the rule divided J 
How is the proportion between numbers written 1 — Of what kind ana 
the given numbers 1 — Obs., p. 179. How placed in stating 1 Where is 
the third term placed 1 which terms multiplied together 1 which used 
for a divisor 'i What is the rule of operation 1 V. p. 179. 

2. On what obvious principle is Proportion founded. — Obs., p. 179. 
What two Rules are applied to the performance of an operation 1 WTiax 
'ji the Note relative to Analysis 7 V, p. 182. How is the first Ex. de- 
monstrated 1 V.p.l&O. 

3. Is there any necessity for making a distinction between Direct and 
Inverse Proportion 1 V, p. 180. Why not 1 Repeat tHe Rule for stating 
all questions, whether in Direct or Inverse Proportion 1 V. p. 180. Thi 
proof of the statement l V. p. 182. What is tne principal difficulty in 
this rule 1 V. p. 180. How obviated 1 How is tnis performed 1 Can 
the Rule of Three'be dispensed with % Ans. Yes, 

4. What is the property of proportion 1 How is it expressed 1 How 
"tm we find without the possibility of a mistake, that numbers are in 
Arithmetical proportion 1 What is the foundation of proportion 1 Is it 
of any consequence which terms we multiply together, the second by thfl 
third, or the third by the second 1 What is observed in the 1st Obs., ^ 
134 1 What ia the 2d 1 What if the terms be compound 1 V. p. 182, &o. 



1. What does Compound Proportion teach ? How many terms ate 
given in this rule*? Repeat the Rule of operation 1—^. 185. There is 
another method, what 1 the rule l—p. 185. What is said in the note 
respecting contracting operations p. 186 1 Can any question in Conw 
{wiind Proportion be solved by two or more statements in Single Propor- 
tion 1 — V. operation^ p. 186. Can questions in this rule be reduced back 
to simple multiplication and division without any formal statement 1 
V. operation^ p. 186. 
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Duodecimals are parts of a foot, which decrease in a twelve- 
fold proportion. This measure is applied to the admeasure 
ment of joiner's work, and the solid contents of bodies, &c. 

They are called Duodecimals, from' the Latin word duodecimo 
which signifies twelve. Duodecimals are commonly used only 
for measuring length, surface and solidity. 

A lineal, square, or solid foot, is, therefore, considered tho 
tUiit, or whole number. The lower denominations* or orders, 
are of course fractions of a foot. 
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The tenns are, 12 fourths {'"') make 1 third, marked "^ 

12 thirds „ 1 second, „ '' 

12 seconds „ 1 inch, „ in. 

12 inches •. 1 foot, „ fU 

ADDITION. 

Rule :-^Place the numbers, and proceed as in Compound 
Addition, observing to carry one for every twelve. 



10 ft. 


5in, 


7'' 


11'" &'" 


37ft. Sin. 


11''. 6"' 9"" 


15 


9 


5 


7 7 


42 10 


5 3 11 


16 


5 


1 


2 9 


18 8 


1 5 10 


12 


6 


6 


5 10 


19 3 


2 9 10 



55 2 9 3 8 118 6 9 2 4 

3. Four boards measure as follows : 17 ft. 5 in. 6"; 18ft. 10 in. 
5" 8'": 21 ft. 10 in. 4" 10'" 11""; and 24 ft. 10 in, 9": what is 
the amount ? Ans. 83 ft. 1 in. V' 6'" 1 1' 



//// 



SUBTRACTION. 

Rule : — Place the numbers, and proceed in the operation, 
the same as in compound subtmction, observing to borrow twelve 
when necessary, and carry one, — ^thus : ' 

soft. 5in. 6" 8"' 10"" 330/J5. 10m. 8" 1'" 6'"^ 

1 6 8 7 5 6 132 8 10 5 9 

13 8 11 3 4 198 19 7 9 

3. D's. stock of boards measures 416 ft. 8 in. 9", and E's. 
341 ft. 2 in. 9": what is the price of the difference, at 3f cents a 
foot? JLtw. $2:834 

MULTIPLICATION. 

Rule : — Place the terms of the multiplier under the corres- 
ponding terms in the multiplicand ;^ multiply each term in the 
multiplicand by each term in the multiplier, placing the product, 
when multiplying by feet, directly under the multiplicand, — 
when multiplying by inches, one place to the right hand, — ^when 
multiplying by seconds, two places, — ^by thirds, three places ; — . 
observing to carry one for every twelve : add the several jium- 
bers in the order in which they stand, carrying one for every 
twelve — this amount will be the product. 

Thus : Multiply 7ft. Sin. 2" 
By 2 7 3 

Ti 6 A 
^ 4 2 10 2''' 

1 9 9 B''" ' 

18 10 11 U 6 
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NoTX. Here it appears that 

feet multiplied by feet produce feet ; 

feet " by inches ** inches ; 

feet " by seconds ** seconds ; 

inches " Ity inches ** seconds ; 

inches " by seconds " thirds ; 

seconds " by seconds " fourths. . 

Obs. The above operation is the ordinary method of solving 
questions in Duodecimals : but the result is evidently the same, 
if we begin by multiplying the lowest denomination of the mul- 
tiplicand, and divide each product by 12, and place each remain- 
der under its like name, as will be seen by comparing the same 
example, performed according to the directions just given ; 
which is preferable, as it is more strictly conformable to what 
takes place in the multiplication of numbers accompanied by de- 
cimals. This mode of operation is much easier for the pupil. 
It was taken from Lacroix. 







1st. Example by Tjacroix's Method. 

Multiply 7/15. Zin. 2" 
By 2 7 8 












1 9 9 
4 2 10 2 
14 6.4 


6 












18 10 11 U 


^ Ans. 








Mult. 
Mult. 
Mult. 
Mult. 


7 
12 
14 

28 


in. " fU in. " 
2 8 by 5 2 6 
4 by 2 7 
6 by 5 8 
2 bv 24 6 . 


ft. 
Ans. 37 
Ans. 31 
Ans. 6 
Ans. 690 


in. 

7 
10 
10 

1 


4 
4 
2 



8 






2. Multiply 9 feet 6 inches, by 4 feet 9 inches. 

^ Ans. 45 ft. 1 in. 6" 

3. Multiply 8 feet 1 1 inches, by 7 feet 10 inches ? 

. Ans. 69 ft. 10 in. T 

4. Multiply 9 feet 8 inches, 6'^ by 7 feet 9 inches, 3" 

Ans.7hft.bin.Z"T"%''" 
6. How injiny square feet in a board 10 feet 8 inches long, 
and 1 foot 5 inches broad ? Ans. 15 ft. 1 in. 4" 

6. How many square /eet in a board, 14 feet 9 inches long, 
and 2 feet 6 inches wide 1 Ans. 36 ft. 10 in. 6" 

7. What are the. contents of a door 6 feet 9 inches 3" long, 
and 3 feet 5 inches wide ? Ans. 23 ft. 1 in. T %"' 

8. How many square feet in a flag stone, 5 feet 10 inches 
long, and 4 feet 7 inches broad? Am. 26 /if. 8 in^l^' 

9. Find the square feet in a board 17 feet 7 inches long, and 
1 foot 5 inches wide % Ans. 24 ft. 10 in. 1 V 
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10. What is the price of a marble slab, whose length is 5 feet 
f inches, ond breadth 1 foot 10 inches, at one dollar per foot? 

Am. $10 : 23'5 

11. What will the painting of a floor come to, at 10 cts« per 
square yard, allowing the floor to b« 21 feet 8 inches long, and 
the breadth 14 feet 10 inches? Aiu. $3 : 57 

> Note. Divide the square feet by 9, and the quotient will be sqnan 
yards. 

12. What is the contents of 12 windows, each measuring 3 
feet 10 inches long, 2 feet 8 inches broad ; what will the gla»> 
ir\g come to at 25 cents per foot. 

An$. 122 ft. 8 in. $30 : 66*6 amount, 
Obs. In computing solid measure, the given length mast be 
multiplied by the given breadth, and that product by the given 
height ; the last product will be the answer. 

1. How many solid feet in a pile of wood 8 feet long, 3 feel 
wide, and 2 feet 8 inches high ? Ans. 64 ft. 

2. A. bought a load of wood, which was 9 feet 6 inches long, 
8 feet 4 inclics wide, and 3 feet 7 inches high ; what did it want 
of a cord? Ans. lift. 6 in. 4" 

3. How much wood in a pile 3 feet, 8 inches wide, 3 feet 5 
inches high, and 6 feet 7 inches long? 

Ans. 82 /if. 5 in. 8'' 4"^ 

4. What are the contents of a solid stick of timber, 7 feet 6 
inches long, 1 foot 3 inches wide, and 1 foot 10 inches thick? 

Ans 17 ft. 2 in. ^'^ 



MENSURATION. 

Mensuration has reference to that branch of common arith- 
metic whicli treats of the admeasurement of surfaces, and the 
relative mai>;nitiide of bodies. 

Rule : — When the length of a board or plank is in feet, and 
the width in feet, multiply them for the contents in feet. 

When the length is in feet and the width in inches, multiply 
th^ length by the width, and divide the product by 12 for feet 

When the length of timber or joist is in feet, and the side or 
sides in inches, multiply the product of the sides by the length, 
and divide by 12 for feet, board measure. 

Ex. 1. In a board or plank 19 feet long, and 2 feet wide, how 
many feet? ^ Ans. 38 

OPERATION. ^ 

19x2=38 

ST In a board or plank 23 feet long, and 17 inches wide, how 
many feet? ./ ^ Ans. ^2ft. 7 tft. 
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OPERATION. 

23x17=391+12=32 7 in. 

8* How many feet in a joist, 8 inches square and 30 fed 
kmg^ Ans. 160 

OPERATION. 

8x8=64x30=1920+12=160 



Require the superficial feet in the following lot of boards, 

▼iz : Ariswers, 

length* width. feet, inches. 

20 feet. 9 inches. 15 

40 6 20 

36 12 36 

30 15 37 6 

15 18 22 6 

Require the contents of the following pieces of timber in 
board measure, the length and side of the square being given. 

Answers, 
length. square. feet, .inches. 

30 feet. 6 inches. 90 

30 9 202 6 

30 23 1322 6 

28 16 597 4 



To calcuvate interest on notesy bonds, ^c. on which partial 
payments have been made* — The following Rule was established 
by the Superior Court of Connecticut ^ in 1784. 

Rule : — " Compute the interest to the time of the first pay- 
ment, if that be one year or more from the time the interest 
commenced, add it to the principal, and deduct the payment 
from the sum total. If there be after payments made, compute 
the interest on the balance due to the next payment, and then 
deduct the payment as above ; and, in like manner from one 
payment to another, till all the payments are absorbed ; provided^ 
the time between one payment and another be one year or more. 
But if any payment be made before one yearns interest hath 
accrued, then compute the interest on the principal sum due on 
the obligation forgone year, add it to the principal ; and compute 
the interest on the sum paid, from the time it was paid, up to tlxe 
end of the year ; add it to the sum paid, and deduct that sum 
from the principal and interest added as above. If any pa3rmenl 
he made of a less sum than the interest ari^n at the time of such 
payment, no interest is to be computed, but only on the principal 
cum, for any period." — Kirh/'s ReporiSt p. 49- . *X 



^ 



192 WITH INDORSEMENTS. 

1. Suppose a note was given on demand for 1000 dollars, 
dated February 1, 1 825. On which were the following indorse- 
mentSt » ' 

X. April 1, 1826, Received, $80 

2. August 1, 1826, 30 
• 3. Oct. 1, 1827, 10 

4. December 1, 1827. 600 

5. May 1, 1828, 200 
What was the balance due on the note, Oct. 1, 1828, at 6 per 

cent ? Ans. $263 : 93 

1000 Principal. 
70 Interest to the 1st ind't., being 1 year and 2 mo. 

1 07 tf Amount. , 

80 1st Indorsement. 

990 Prmcipal remaining due, April 1, 1826. 
99 Interest to the 4th ind't., being 1 yr. and 8 mo 



1089 Amount to do. 



30 2d Indorsement. 
2 : 40 Interest to the 4th Indorsement. 



32:40 

10 ; 3d Ind't., which does not bear in't. because 1 fs, 
in't. has accrued on new principal. 
600 : 4th Indorsement. 

642 : 40 Deduct from 1089 dollars. || 

446 : 60 Principal remaining due, Dec. 1, 1827. * 

22 : 33 Interest to Oct. 1, 1828, being 10 months. 

468 : 93 Amount to da. 

200 5th Indorsement. 

5 Interest to Oct. 1, 1828, being 5 months. 

205 Amount — deduct from 468 : 93 cts. 
$263 : 93 cts. Balance due, Oct. 1, 1828. 

# 2. Suppose a bond or note dated May 10th, 1824, was given 
for 2000 dollars, interest at 6 per cent, upon which were the 
following indorsements, vizi 

1. March 10, 1825, Received, $800 

2. May 10, 1826, 400 
3* Sept. 10, 1827, 300 
What remained due January 10, 1829 ? Ans. $831 : 57*5 

The following Rule was established by the Superior Court 
of the State of Massachusetts in 1821. 

Rule : — '* Cast the interest up to the first payment, and if the 
payment exceed the interest, deduct the excess from the princi- 
pal, and cast ti»* imt^rARt unon the T'*">ainder to the time of the 



1 
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second payment If the payment be less than the interest, pla^ 
it by itself, and cast on the interest to the time of the next pay^ 
ment, and so on, until the payments exceed the interest, then 
deduct the excess from the principal, and proceed as before.": — 
Mass. Reports, Vol, i7,page 4\S. 

EXAMPLES. 

1. Suppose a note was given on demand for $1000, dated 
February 1, 1825, on which were the following indorsements. 

1. April 1, 1826, Received, $80 

2. August 1, 1826, 30 

3. October 1, 1827, . 10 

4. December 1, 1827, 600 
6. May 1, 1828, 200 
•What remained due on the note, Oct. 1, 1828, at 6 per cent^ 

-Afw. $265 : 87*2 ' 
$1000 Principal. 

70 Interest to the first ind't., being 1 yr. 2 months. 

1070 Amount to do. 

80 1st Indorsement. 

990 Principal remaining due, April 1, 1826. 
19 : 80 Interest to the 2d Indorsement, being 4 mo. 



1009 ; 80 Amount to do. 

30; 2d Payment. 

979 : 80 Principal remaining due, Aug. 1, 1826. 
68 : 58'G Interest to the 3d Indorsement. 
9 : 79*8 Interest to the 4th ind't., on same principal ; 

the interest exceeding the payment. 
1058 : 18*4 Amount to the 4th Indorsement 

10 3d Indorsement. 
600 4th Indorsement. 

610 Sum of the 3d and 4th Ind't., deducted. 

448 : 18'4 Principal remaining due, Dec. 1, 1827. 

1 1 : 20*4 Interest to the fifth payment. 
459 : 38*8 Amount to do. 

200; 5th Indorsement. * 

259 ; 38*8 Principal remaining due. May 1, 1828. • 
6 ; 48'4 Interest to Oct. 1, 1828. 

$265 ; 87*2 Balance due on note, Oct. 1, 1828. 

2. Suppose a bond or note was given for 1200 dollars, at 6 
per cent interest, dated Oct. 15th, 1826, on which were the fol- 
lorwing payments, viz. Oct. 15th, 1827, Received 1000 dollarji. 
A»ilc.l5th, lfi28, Rfsc'd; 200 dolkrs. IVhftt lemained due Oct 
1601.18289 Ans. $S2':5&i 



IM WITH INDORSEMENTa 

ne following Rule is established for the practice of ika 
Comris in the State of New York: 

I RuLB : — " The Rule for casting Interest, where partial jpej" 

ments have been made, is to apply the pa3anent, in the first 
place, to the discharge of the interest then due. If the pajrment 
exceeds the interest, the surplus goes towards discharging the 
, principal, and the subsequent interest is to be computed on the 
balance of principal remaining due. If the payment be lesa 
than the Int., the surplus of interest must not be taken tc aug- 
ment the principal, but interest continues on the former princi- 
pal until the period when the payments, taken together, exceed 
the interest due, and then the surplus is to be applied towards 
discharging the principal ; and interest is to be computed on 
the balance of principal as aforesaid.'' — Johjison^s Chancery R^ 
ports, Vol. If page 17. 

1. Suppose you hare a bond against B. for 1000 dollars^ 
dated May 15tn, 1821, upon which you find the following In- 
dorsements, viz. 

1. Sept. 20th, 1822. Rec'd. $150 : 60 cts. 

2. Oct. 25th, 1824 - - 200 : 90 

3. July 11th, 1826 - - 75:20 

4. Sept. 20th. 1827 - - 112:11 
6. Dec. 25th, 1828 - - 105:00 
What remained due upon the bond May 20, 1829 7 Interest 

to be cast at 7 per cent 7 Ans. $869 : 19*9 

$1000 Principal. y. mo. da. 

94 : 30'5 Int. to the Ist ind't. being 14 5 

1094 : 30*5 Amt. due, at the time the 1st pay't. was made. 
150 : 60 1st payment deducted. 

943 : 70*5 Principal remaining due, Sept. 20, 1822. 
138 : 54*1 Interest to Oct. 25, 1824. 



y. 


m. 


d. 


1 


4 


5 


2 


1 


5 


1 


8 


16 


1 


2 


9 


1 


3 


5 



1082 : 24*6 Amt. at the time of the JJd payment. 
200 : 90 2d Payment Oct. 25, 1824. 

88>; 34*6 Principal remaining dUe, Oct. 25, 1884. 

( $105 : 56*5 Int exMs. the p*t. July 11. 1826. 
179 : 08*3 < 73:51*8 Int. to Sept. 20, 1827, upon saxo* 

i 179:08*3sumofthelDfs. (principal 



1060 : 42*9 Amount. 

75 : 20 
112; 11 [20, 1827. 

187: 31 Sum of the 3d and 4th pay'tk dedudedSept 
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873 : 11*9 Principal remaining due, Sept 20, 1827. 
77 : 24'6 Interest to Dec. 25th, 1828. 

9i50 : 36*5 Amount to do. 

105 : 5tli payment deducted. 

845 : 36*5 Principal remaining due, Dec. 25, 1828. 
23 : 83*4 Interest to May 20, 1829. 

$869 : 19*9 Balance due May 20, 1829. 

A note was given, April 20th, 1825, of $800 : 50 cts. ; May 
25th, 1826, 250 dollars were indorsed ; and Dec. 20th, 1828, 
'300 dollars were indorsed; what was due on the note June 20th, 
1829 ; Interest at 7 per cent ? Ans. $436 : 82*4 



COMPOUND INTEREST, 

Compound Interest is that which accrues on the amount of 
the principal and Interest. That is, the interest for the given 
time is added to the principal, and the amount constitutes a prin« 
cipal for another given time, and so on. The time may he 
three, six, or twelve months, as the parties mr.y agree. 

Rule : — 1. Find the amount of the given principal, at the 
given rate and time, as in simple interest, which will form a new 
principal for another period of time. 

2. Subtract the first principal from the last amount, and the 
remainder will be the interest. Thus : 

1. What is the* compound' interest of $150 for 5 years, at 4 
per cent a year ? 

150x,04=6:00 interest for 1 year, and 150-f-6 : 00=$156, 

amount of principal for 2d year. 
156x,04=6:24 interest 2d year, and 166-f6:24=$162: 24 

amount of principal for 3d year. 
162 : 24X,04=6 : 48*9 interest 3d year, and 162 : 24+6 : 48*9=? 

$168 : 72*9 amount or principal for 4th year. 
168: 72*9x04=6 : 74*9 interest 4th year, and 168:72*9+6 ; 74*9 

=175 : 47*8 amount and principal 5th year. 
176 : 47^8x04=7 : 01*9 int. 5th year, and 175 : 47*8+7 : 01*9« 

$182 : 49*7 amount 5th year. Then 

$182 : 49*7-^150=32 : 49*7 com. int. 6 years. Ans. 

2. What is the compound interest of $210 : 50 for 3 years^m 
f percent a year t 4iM*$40:20*a 
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A concise arid easy Method of casting Compound InUreit^ ol 
6 per cent, on any sum in Federal Money, 

Rule : — Multiply^ thp given sum, if 

For 2 years, by 112,36 For 7 years, by 150,3630 

3 years, — 119,1016 8 years, — 159,3848 

4 years, ^ 126,2476 9 years, — 168,9478 

5 years, — 133,8225 10 years, — 179,0847 

■6 years, — 141,8619 11 years, — 189,8298 



Note. Three of the first or highest decimals, in the above nmnbers, 
will be sufliciently accurate for most operations ; the product, remem- 
Dering to move the separatrix two figures from its natural place towards 
the left hand, will then show the amount of principaVand compound in- 
terest for the given number of years. Subtract tne principal from th« 
amount and it will show the compound interest. 



INVOLUTION, 

When a number is multiplied into itself, it is said to be to- 
volvedt and the process is called Involution* 

The product which is obtained by multiplying a number into 
itself is called a Power. The power is often indicated by a 
figure placed at the right of the number, thus 2* which is called 
the i7idex or exponent of that power. The number involved ia 
called the Root, or first power. When the root is used as a 
factor twice, it is called the second power ; when thr^e times, 
the third power, &c. The different powers have other names 
beside their numbers, viz. The square, 2d power ; cube, 3d 
power ; biquadrate, 4th power; sursolid, 5th power; square- 
cubed, 6th power, &c. 

Involution is performed by the following 

Rule : — Multiply the given root, or number by itsel£ and 
that product by the same number, and so on to the required 
power. Thus : 

1. What is the 6th power of 2? Ans. 64 

2x2=4, the 2d power ; 4x2=8, the 3d power ; 8x2= L6, the 4th 
power; 16x2=32. the 5th power; and 82x2=64, the 6th 
power. 

What is the 4th power of 4 ? Ans. 256 What is the cube ol 
6? Ans, 216 What is the square oM4? Ans. 196. W;hat is 
the 2d power of 64 1 Ans. 4096 What is the biquadrate of 51 
Ans. 625 

To involve a nwnhery multiply it into itself as often 4b» there 
are units in the exponent, save once. 

Note. The exponent shows, not how many timed we are td 
vniltiply, but how many times the root is used as afacio^ 



EVOLUTION. ' 197 

InTX)lve 9' . Ans. 729 Involve 6' . Ans. 7776 Invohe 
10*. Ans. 10000 Involve 2 1 P. Ans. 9393931 

Obs. a vulgar fraction is involved by multiplying the numerator by 
itself, and the denominator by itself. 

A mixed number must first be reduced to an improper fraction, or a 
decimal before involving it. ; 

A decimal, is involved the same as a whole number — ^point off the same 
as in multiplication of decimals. 

What is the 4th power off? Ans. iftV What is the square 
off? Ans. i What is the cube of f^? Ans. aVs" Involve ^ 
to the 4th pov^^er. Ans. -E^hT 

What is the square of 5i? Ans. 30i What is the square of 
4i? Ans. 18iV What is the square of SOi? Ans. 9 15 A 

What is the square of ,5 ? Ans. ,25 What is the square of 
1,2? Ans. 1,44 What is the square of 37,5 ? Ans. 1406,25 
What is the 6th power of 5,03 ? Ans. 16196,005304479729 

Noxr. Involving a vulgar or decimal fraction diminishes it 
in the same proportion, as a whole number becomes increased. 



EVOLUTION, 

This is the extracting or finding the roots of any given 
powers ; or it is exactly the reverse of Involution. There, a 
root was given to find a power. Here, a power is given to find 
a root. 

The root of any number or power, is such a number, as being 
multiplied into itself a certain number of times, will produce that 
power. Thus, 2 is the square root, or 2d root of 4, because 2* 
=2x2=4 ; and 3 is the cube root, or 3d root of 27, because 3'= 
3X3X3=27. 

The power of any given number or root may be found exactly 
by multiplying the number continually into itself. But there 
are numbers, of which a proposed root can never be exactly 
found. Yet, by means of decimals, we may approximate or ajv- 
proach towards the root, to any degree of exactness. Those 
numbers whose roots only approximate towards the true roots, 
are called surd numbers ; but those whose roots can be exactly 
found, are called rational numbers. 

The roots aire sometimes, denoted by writing the character V, 
before the power, with the index of the root against it. Thus, 
ihe square root of 25 is expressed V25, and the cube root of 64. 

is expressed i/'64; and the 5th root of 16807, V«T68b7. The 
Index to the square root is alvfays omitted ; the character only, 
being placed before it ; thus, Vt6, the index 2, beirig omitted. 
"When the power is expressed by several numbers, with the 
4^1 or — ^ between, a tine is drawn from the top of the sign 

17* 
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OT»r all the parts of it ; thtia the square root of 41 — 5, is V41 — 5 
or thus, V (41 — 5,) enclosing the numbers in a parenthesis. 
But all roots are now frequently distinguished by fractional 

indices ; thus, the square root of 8, is 8^* the cube root of 64, u 

(>4^* and the square root of 41—5, is 41—5^ or (41— 5)». 

It is very necessary for practical purposes, to be able to find the 
mnount of Burface there is in any given quantity. 
. The rule for finding the amount of surfcLce^ is to muUyply the 
length by the breadth^ and this will give the amount or square 
indies^ jeet^ or yards. 

It b important for the pupil to learn the distinction between s 
square quantity y anda certam extent that is in the form of a sqtiore. 
For example, Jour square inches, and four inches square are dif- 
ferent* quantities. 

A four i'n^fih square, then, is a square whose sides are four inches 
lonff, but it makes a square which is on each side, onlv two indies, 
. Four square inches are four squares that are each an incb oa 
every side. But it contains sixteen square inches. 

When we wish to find tne square contents of any quantity, Tce 
seek to know how many square inches, or feet, or yards, there aie 
in the quantity given, and this is always found by multiplying the 
length by the breadth. 

When the length and breadth of any quantity are given, we find 
its square contents, or the amount of suuace it will cover, by mul- 
tiplying the length by the breadth. 

If any quantity is placed in a square form the length of one side 
is the square root of the square contents of this figure. The length 
of the side of a square is the square root, made by the given qoan- 
tity. 

If we have one side of a square given, by the process of Involu" 
Hon, we find what are the squafe contents of the quantity given, i 

If, on the contrary, we have the square contents given, by the pro* 
cess of Evolution, we find what is the letigth of one side of the 
square, which can be made by the quantity given. 

Thus if we have a square whose side is four inches, by InvoUi4 
Hon we find the surface, or squgre contents to be 16 square inchet 

But if we have 16 square inches given, by Evolution we fim 
what is the length of one side of the square made by these 16 inches, 

EXTRACTION OP THE SaUARE ROOT. 

Extracting the square root is finding a number, which, mul- 
tiplied into itself, will produce the given number ; or, it is fin ' 
ing the length of one side of a certain quantity, when that qu 
tity is placed in an exact square. 

It will be found by trial, that the root always contains j 
ludf as many, or one figure moy than half as many ngures 
are in the given quantity. To ascertain, therefore, the num^ 
of figures in the required root, we point ofif the given num 
into periods of two figures each, beginning at the right. ' 



SQUARE ROOT. IM 

tKere will always be as many figures in the root as there aie 
periods. 

RULE FOR EXTRACTING THE SQUARE ROOT. 

1. Point off the given number, into periods of two figures 
each, beginning at the right. 

2. Find the greatest square in the first left hand period, and 
subtract it from that period. Place the root of this square in 
the quotient. To the remainder bring down the next period for 
a dividend. 

3. Double the root already found (understanding a cipher at 
the right) for a divisor. Divide the dividend by it, and place 
the quotient figure in the root, and also in the divisor. 

4. Multiply th^ divisor, thus increased, by the last figure of 
the root, and subtract the product from the dividend. To the 
remainder bring doAvn the next period, for a new dividend. 
Double the root already found, for a new divisor, and proceed 
as before. 

Ex. Required the square root of 729 . 

OPER ATION. EXPLANATION. 

729(27 the root. The given number being divided Into pe- 
4 riods, seek the greatest square number in the 

AjyTjo ^^^^ *^^"^ period, (7) which is 4, of which the 

^^^Q root (2) being placed to the right hand of the 

^'^^ given number, after the manner of a quotient, 

and the square number (4) subtracted from the period, (7) to the re- 
mainder, (3) bring down the next period, (29) making for a dividend 
329. Then the double of the>oot(4) being placed to the left hand for 
a divisor, say how often 4 in 32? (excepting 9 the right hand figure) 
the answer is 7, which place in the root for the second figure of it, and 
also to the right hand of the divisor ; then multiplying the divisor 
thus increased by the figure (7) last obtained in the root, place the 
product underneath ihe dividend, and subtract it therefrom, and the 
work is finished. 

The proof may be seen by involution, thus ; 27x27=729 ; 
when there is a remainder add it to the result. 

1. What is the square root of 11 7649 ? Ans. 343 

2. What is the square root of 262 144? Atis. 512 

3. What is the square root of 531441 ? Ans- 729 
f What is the square root of 1679616? Ans. 1296 
6. What is the square root of 5764801 ? Ans. 2401 

Note. If there be a remainder after all the periods- are broogbt 
down, the operation may be continued, at pleasure, by annexing periods 
of ciphers. 

What is the square root of 42 ? Ans. 6,48 

What is the square root of 30? , Ans. 6,477 

What is the square root of 625,895 ? Ans. 25,017 



MO CUBE ROOT. 

.... Note. The first period in decimals mnst 
626 8950^25 017^ placed over tenths, and so on, to the risht, 

, • ^ ' placing a period over every second figure. 

^ And if the decimals be odd, a cipher must be 

45)225 joined to the right hand of the fast period to 

225 complete if, joining a cipher to the right of a 

■ decimal does not alter its value. 

5001) 8950 

5001 



50027)394900 
350189 

44711 rem. 

1. What is the square root of 262,44 ? Ans. 16,2 

2. What i^ the square root of 24,7009 ? Atis. 4,97 

To extract the square root of a Vulgar Fraction, 

Rule : — Reduce the fraction to its lowest terms for this, and 

all other roots ; then extract the root of the numerator for a new 

numerator, and the root of the denominator, for a new denomi* 

oator. 

Note. If the fraction be a surd, reduce it to a decimal, and extract 
its root : if a mixed number, reduce it to an improper fraction, and then 

Sroceed the same as with a simple fraction, or reduce the fraction to a 
ecimal, and proceed as in whole numbers and decimals. 

1. What is the square root of -H? Ans. I 

8. What is Uie square root of iVr ? Ans. i 

3. What is the square root of -Ht^ Ans.i: 

SURDS. 

4. What is the square root of ^^? Ans. ,9574 

5. What is the square root of-fyt Ans» ,64549 

6. What is the square root of 4^ Ans. ,88191 

MIXED NUMBERS. 

7. What is the square root of 30i ? Ans. 5i 

8. What is the square root of 20i ? Ans. Ai 

9. What is the square root of 272i? Ans. 16,5 



EXTRACTION OF THE CUBE ROOT. 

A Cube is a solid hody, having six equal sides, each of which 
is an exact square. Thus a solid, which is 1 foot long, 1 foot 
high, and 1 foot wide, is a cvMc foot ; and a solid whose length* 
breadth, and thickness are each 1 yard, is called a cubic yard. 

The root of a cuhe is always the length of one of its sides ; 
for as the length, breadth, and thickness of such a body are the 
lame, the loigth of one side, raised to the third pown, rviU 
ihow tli^ «onb«at8 of the whole. 



CUBE ROOT. SOI 

Extracting the Cuit Root of any quantity, therefore, is find- 
ing a number, which multiplied into itself, twice^ will produce 
that quantity ;— -or it is findmg the length of one side of a giveti 
quantity, wnen that quantity is placed in an exact cube. 

To ascertain the number of figures in a cube root, we point 
off the given number, into periods of three figures each, begin- 
ning at the right, and there will be as many figures in the re^ 
quired root as there are periods. 

To facilitate the extractiou of the square and cube roots, it may be 
proper for the pupil to be -familiar with the following table& . 

Table I. The square of 1=1 ; of 2=4 ; of 3=9 ; of 4=16 \ 
of 5=25 ; of 6=36 ; of 7=49 ; of 8=64 ; of 9=81. 

Table 11. The cube of 1=1 ; of 2=;6 ; of 3=27 ; of 4=64 r 
of 5= 1 25 ; of 6=2 1 6 ; of 7=343 ; of 8=5 1 2 ; of 9?=729. 

RULE FOR EXTRACTING T9E CUBE ROOT. 

1. Point off the given number into periods of three figures 
each, beginning at the rights 

2. Find the greatest Cube in the left hand period ; place the 
root in the quotient ; then subtract the cube thus found firom said 
period, and then bring down the next period, for a dividend. 

3. Square the first quotient figure; then multiply its square 
by 300, for a divisor : then seek how many times the divisor 
will go in the dividend, place the result in the quotient [root] ; 
then multiply the divisor by the 2d quotient figure, place th^ 
product imder the dividend to form a part of the subtrahend, 

4. Square said quotient figure ; multiply its square by the 1st 
figure of the quotient, and its product by 30, which product, place 
under the former partial subtrahend ; then Cube the same quo- 
tient figure, and place the Cube under the 2d partial subtrahend, 
which parts add together, calling their amount the total subr 
trahend, 

5. Subtract said subtrahend firom the dividend, and to the re- 
ms^inder bring down the next period, for another dividend. 

6. To find a divisor for said dividend, square the figures in 
the quotient, and multiply their product by 300, which wilj be 
the divisor sought : then seek how many times it can be con- 
tained in said dividend, place the number in the quotient, by 
which multiply the divisor, last founds the product vtrill be the 
first part of the 2d subtrahend. 

7. Square the last quotient figure ; multiply its square by the 
former figure of the quotient, ana their product by 30 , (placing 
the product as before) then cube the same figure, of the quotient, 
plac^ its cube as before ; then add all their products, ^ before, 
for another subtrahend, which subtriict from the last ifit^Hfond^ 
^Sk4 |f ^^^^ ^ ^^ T^sxiHi Ui0 work is don^ 
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Om. To find the tfaare, there is only 1 mnltiplication, or tiro fiieton— 
in the ccBB two mnUiplications, or three or more factors. The saaare 
of any figure can never be more than two places, nor can the cabe of 
any figure exceed three places. The places in the root, therefore, will 
alwairs equal the periods in the power. Any power of a given number 
may oe found exactly ; but we cannot, conversely, find every root of s 
given number exBcilj. 

Whenever any dividend is too small to contain the divisor, a dpher 
most be placed m the root, and another period brought down. When 
the subtrahend happens to be larger than the dividend, the qnotieni 
flgufe most be made one less, and we must find a new subtrahend. 

Ex. Wliat it the cube root of 34645976? Ans. 326 

OPERATION. 

34645976(326 Ans. 
27 

3x3=9x300:=2700) 7645 Ift tUvidend. 

2700x2=6400 

2x2=4x3=12x30= 360 

2x2=4x2= ^8 

5768 1«;. subtrahend. 
32x32=1024x300=30720(^JB77976 2d dividend. 

307200x6=1843200 

6x6=36X82=1152x30= 34560 

6x6=36x6= 216 

1877976 2d. subtrahend. 

Proof. Involve the root found to the third power, thus ; 
326x326x326=34645976 ; or add the contents ot .the several 
parts together. 

1. What is the cube root of 729 ? Ans. 9 

2. Extract the cube root of 48228544 ? Ans. 364 

3. What is the cube root of 99252847? , Ans. 463 

4. What is the cube root of 373248 ? Ans. 72 

5. What is the cube root of 997002999 ? Ans. 999 

6. What is the cube root of 729000000 ? Ans. 900 

NoTB. When there are decimals in a given number, point off the 
whole numbers the same as if there were no decimals belonging to the 
given number, then place a period over tenths in decimals, and one 
over every third figure beyond it, counting to the right, and if the right 
Jand period should not oe complete, annex ciphers to complete the 
period ; then extract the root the same as in whole numbers. The 
neriods over whole numbers, show that the root must have so many 
Qgiires in whole nvmbers ; the rest will be decimals. 

7. What is the cube root of 41421,736 ? Ans. 34,6 
Bf What is the cube root of 85766J21 ? ' Ans. 44,1 
9. What is the cube root of 1 17,649 ? Ans. 4,9 

10. What is the cixbe root of 84,604519? Ans. 4^39 
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Note. If there be a remainder after all the periods are 
brought down, the operation may be continued, at pleasure, by 
annexing periods of ciphers. 

11. What is the cube root of 2? Ans. 1,2599 

12. What is the cube root of 1? Ans, I 

13. What is the cube root of 3 ? Ans. 1,442 

Note. To extract the cube root of a Vulgar Fraction, first 
.extract the cube root of the numerator for a new numerator, and 
then extract the cube root of the denominator for a new deno* 
minator. — Or reduce the fraction to a decimal and extract the 
cube root of the decimal. 

If the fraction be a surd, (i. e.) a number whose root can 
never be exactly found, reduce it to a decimal, and extract the 
root from it. 

14. What is the* cube root of -aV? Ant* f 

15. What is the cube root of if i? Ans.^ 

16. What is the cube root of Tihr ? Ans* i 

SUKDS* 

17. What the cube root of f? Ans, ,8549879 

18. What the cube root of :^? ^jw. .5593445 

19. What the cube root of iff ? Ans. ,9973262 

Note. A mixed number may be reduced to an improper fractioii or 
a decimal, and the root thereof extracted. 

20. What is the cube root of 12J"f ? Ans. 2i 

21 . What is the cube root of 42*1 1 Ans. zi 
22- What is the cube root of 5+Jf ? Ans. If 

SURDS. 

23. What is the cube root of &A ^ Ans. 2,013+ 

24. What is the cube root of 7i ? Ans. 1,966+ . 

Note. To extract the Biqnadrate Root is to find out a numberi 
which being involved four times into itself, will produce the given 
number. — First extract the square root of the given number, then ex- 
tract the square root of that square root, and it will give th^ biqnadrate 
root required. 

1. What is the biquadrate root of 33362176 ? Ans. 76 

2. What is the biquadrate root of 5719140625? Ans. 275 

Practical exercises in the square and cube roots. 

1 . A.'s cellar is of the same length, breadth and depth, and 1728 
cubic feet was thrown £rom it; what is the length of one side? 

Ans. 12yif. 

2. The contents of a cubical stick of timberi aire 103823 solid 
inches ; how many inches is it each way ? Ans. 47 

3. The floor of a certain room is made exactly square, each 
side of which contains 75 feet ; I demand how many square feet 
ve contained therein? Ans, 5625 fteU 
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4. What is the side of a cube or solid square containing 64 
solid feet t Ans. 4 fed, 

b. A certain pavement is made exactly square^ each side of 
which contains 97 feet, I demand how many square feet are 
contained therein ? Ans. 9409 

6. An army consists of 331776 men, I desire to know how 
many in rank and file? Ans. 576 

7. How many solid feet in a cubic block, measuring 5 feet on 
each side? Ans. 125 feet. 

8. A man has 13824 feet of timber, in separate blocks, each 
containing one cubic foot, and having a desire to place them in 
a cubic pile, he wishes to know the length of each side of such 
a pile. Ans. 24 feet. 

9. If 1369 fruit trees be planted in a square orchard, how 
many must be in a row each way ? Afts. 37 

IG. What are the solid contents of a cubic block, of which 
each side measures 2 feet ? Ans. 8 feet. 

IIA certain square pavement contains 48841 square stones, all 
of the same size, I demand how many are contained in one of 
the sides? . Ans. 22i 



STERLING MONEY. 

This is the money of account now in England. And it was 
the only mode of reckoning in the United States till after an act 
of congress in 1792, establishing a mint and regulating the 
standard of our coins, but since, it has gradually grown out of 

The denominations of English money are pound, shiUingt 
penny, halfpenny and farthing. 

The characters used are 



£ 


for Pounds. 


s. 


for Shillings. 


d. 


for Pence. 


qrs. 


for Farthings. 



A Pound Sterling, is equal to $4 44i Fed. Money, 

An English Shilling, = 22t 

4s. 6d. Sterling, = $1 

A Ghroat, is 4 Pence, both here, and in England. 

TABLE OF ENGLISH MONEY. 

4 Farthing (qrs.) make 1 Penny, marked d. 
12 Pence " 1 Shilhng, " *♦ 

M Shillings *• 1 PouAd ** %i 
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NoTB. Farthings are often written thus, 1 farthing } of a penny, 3 
liBirtliings, i of a penny, and 3 farthings, f of a penny. 

V. 55. is a Crown. 
The least Piece of Mojity * j S IO5. is an AngeL 
used in England is a Farthing, i 6s, 8d. a Noble. 

^ 135. id. a MarL 

Examples for Practice, 

1. A man bought land to the amount of £69 13s. 5d. ; £inn- 
lag implements to the amount of £l 1 10s. ; a yoke of oxen for 
£\5 6s. ; a horse for £13 Os. 4d. ; a cart for £4 17s. 8d. and a 
saddle for 19s. 4d. 2 qrs. What did the whole cost? 

i4?i5. £115 6s. 9^d, 

2. I pay for cloth £14 19s. 6d. for flannel, £11 4s. 9d. for 
nain, £25 10s. for sugar, £4 Os. 6d. for coffee, £3 6s. 8d, ^md 
for melasses 19s. 6d. What cost the whole ? 

^W5. £60 Os. 1 Id. 

3. Subtract one hundred and forty-nine pounds, fifteen shil- 
lings, six pence, and three farthings — from eight hundred and 
fifty-seven pounds. Ans. £707 4s. 5id* 

4. A man purchased clothto the amount of £27 lis. In lieU 
he gave flour to the amount of £19 17s. 6d. and the rest in mo- 
ney. How much money did he give 1 Ans. £7 13s. 6d. 

5. A farmer brought to market butter, which brought him 
54s. ; cheese, which brought 59s. ; a load of wood, 49;s. 9d. 2 
qrs. ; eggs, 39s. 8d. ; and apples, 47s. 9d. In part payment te 
received 4 lb. of tea, at 4s. 9d. pr. lb. ; 12 lb. sugar, at 8d. pi. 
lb. ; .3 shovels at 6s. a-piece ; 5 hoes, at 3s. a-piece ; 8 yds, of 
cloth, at £1 3s. 6d. pr. yd., and the rest in money. How much 
money did he receive? An^. 2s. 2Jd. 

6. A merchant bought 6 yards of cloth for £2 6s. Id. 3 qrg. 
per yard ; what did the whole cost ? Ans. £11 10s. 8d. 3£ 

7. How many shillings, at 2 farthings a gill, will 5 T. U p. 
1 hhd, 2 gals. 2 qts. 1 pt. 3 gills, cost? 

Ans. 1935s. 7d. 2 qrs. 

8. At 9 pence per quart, what will 16 gals. 2 qts. of melasses 
come to in pence ? Ans. 594 

9. Divide £116 10s. by 90. Ant. £1 5s. 8d. 
iO. Divide £136 16s. 6d.by 108. Ans. £1 Is. 4d« 

11. Bought a hhd. of wme for £67 4s. What was that a 
gal.^ 4^ns. £l«ls. Ad. 

12. Bought 48 yds, of cloth for £11 2s« What was that & 
ycl f Am. 48. 7id. 

18 
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REDUCTION OF ENGLISH MONEY. 



Rale for reducing this money from a high«r to a lower d»« 
nomination. 

Pounds multiplied by 20 give shillings. 
Shillings X 12 give pence. 

Pence * x 4 give farthings. 

Pence X 2 give halfpence. 

Examples for Practice* 

1. In Jt6; how many shdlings? An$. 12(lf« 

.2* In jCI ; how many shillings, and pence? * 

Ans. 20i. 240c£. 

3. In 2 pounds ; how many pence? Ans. iSOd, 

4. In £3 ; how many farthings i Atu. 2880 qrs. 

5. In £16 148. 6d. ; how many pence? Ans. 4014il. 

6. In £34 ; how many shillings, pence, and fiirthings ? 

Ans. GQOs. Bl60d. 32640 qrs. 

7. In £96 ; how many halfpence? Ans. 46080 

8. In £46 12s. and 6d. ; how many farthings? 

Ans. 44760 qrs. 
9* In £86 14s. 6d. 2 qrs. ; how many &rthing8? 

Ans. 83258 qrs. 
10. In £39 ; how many shillings, pence, and £irthings? 

Ans. 7805. 9360i. 37440 qn. 

Rule for changing English money from a lower denomioa* 
tion to a higher. 

Farthings divided by 4 give pence. 
Pence -«- 12 give shillings. 

Shillings -*• 20 give pounds. 

1. In 46382 farthings ; how many pence? 

- Ans. 11595i. 2qn. 

2. In 16486 pence ; how many shillings ? 

Ans. 1373f. lOd. 

3. In 85 shillings ; how many pounds ? Ans. £4 5s. 

4. In 2880 farthings ; how many pounds ? Ans. £3 

5. In 46080 half pence ; how many poimds ? Ans. £96 

6. In 36463 pence ; how many pounds ? 

Ans. £151 18*. 7d. 

7. In 74981 halfpence ; how many pounds ? 

Ans. £156 is. 2id. 

8. In 3452 sixpences ; how many pounds? 

Ans. £86 6f. CM. 
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REDUCTION OP CURRENCIES. 

Reduction of Currencies is finding the value of the coin or 
currency of one state or country in that of another. Akhongh 
the same denominations and coin are generally used in the du- 
iererit countries and states, yet the standard value differs in al* 
most every country. 

Thus, a dollar is reckoned in 

Jfew York, ) 

Ohio, and > Ss. called New York currency. 

North Carolina, ) 

The New England % * 

Tennessee, ^ 

New Jersey J ^ , 

D^a^rT^i ( ''*• ^- ^*^«^ Pcfm^lvania currency. 

Maryland, ' 

EUigland, is. 6d, called English or Sterling currency. 

wS^'k-X ! ^- «^ed Canada carrency. 

An easy method of Reducing the Currency of any Country to 
Dollars, and back to the given Currency, 

Rule : — 1. Reduce the given currency to its lowest or any 
convenient term, and reduce the dollar to the same term. 

2. Divide hy the term produced from the dollar, and the quo- 
tient will be in dollars. 

3. Add to the remainder, if any, one cipher for dimes, one 
for cents, and a third for mills, and continue the division. 

A. has ^86 6s. 5id. New England money, and would con- 
vert it to dollars. 86x20+6=1726x12+5=20717x4+1= 
82869 qrs. And. 6x12=72x4=288 qrs. Then ; 82869+288 
»r$287 plus 213, and 213x100=21300-1-288=74 cents nearly. 

Ans. $287 : 74 

Obs. 1. The converse of this rule, will reduce dollars to £., 
that is, reduce the dollars to the term of pence, or &rthing8, as 
the pase may require, and divide by the pence in a £. 

Change $287:74 to £s. . $287:74x6=1726:44x12=. 
20717:28; £l=20xl2=240d. Then, 20717 :28-i-240.=£86 
plus 77 : 28x20+240=68. plus 105 : 60xl2+240=5d. plus 67 : 
20x4+240=1 qr. ' Ans. £86 6s. 5id. 

Obs. Some particular cases may admit of shorter methods, but this 
will meet every possible case ; hence, it is deemed better than to bur- 
den the child's mind irith a variety of rales, applicable only to partieu* 
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New England Currency. 

1. Reduce £240 to Federal Money. Ans. $800 

2. Reduce X7d to Federal Money. Ans. $243 : 33'3 

3. Reduce £45 155. to Federal Money. Am. $152 : 50 

4. Reduce £345 10«. lU. to Federal Money. 

^»5. $1151:68 

5. Reduce £2 3*. ^d. to Federal Money. Aihs. $7 : 29*1 

New York Currency. 

1. Reduce £461 to Federal Money. At^. $1 152 : 50 

2. Reduce £419 10^. to Federal Money. 

Ans. $1048 : 75 

3. Reduce £8 45. 9i. to Federal Money. Ans, $20 : 59*3 

4. Reduce £6 to Federal Money. Ans. $15 

Various Currencies. 

1. Change £471 Penn. Cur. to Federal Money. 

Ans. $1256 

2. Change £480 195. 9rf, Penn. Cur. to Federal Money. 

^715.81282:63 

3. Change £28 Georgia Cur. to Federal Money. * 

Ans. $120 

4. Change £11 45. 8^. Georgia Cur. to Federal Money. 

Ans. $48 : 14*2 

5. Change £36 Canada Cur. to Federal Money. 

Atis, $144 

6. Change £528 125. %d. Canada Cur. to Federal Money, 

^715. $2114: 50 

7. Reduce £5 95. 0^ 1/ar. Eng. Cur. to Feder^ Money* 

Ans. $24 : 22 
8;^ Change £22 IO5. Sterling to Federal Money. 

,^ Ans, $100 

Change of Currencies* ^ 

1, Change $135 : 50 to N. York currency. Ans. £54 45. 
% Change $629 to N. York currency. Ans. £251 125- 

3. Change $196 to N. England currency. Ans* £58 165< 

4. Change $152 : 50 to N. England cur. Atu. £45 155. 

5. Change $752 to N. England cur. Ans. £225 12i- 

6. Change $2^4 : 60 to Canada currency. Ans. £56 35* 

7. ChangB $1 18 : 25 to English Money, 

Ans. £26 125. \\4. 

8. Change $8 : 30 to Penn. cuitency. Ans, £3 25. ZL 

9. Change $1561 : 35 to Georgia currency. 

uinf. £364 6f . 4A 
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APPLICATION. 

1. A. of Boston owes B. of Philadelphia, £250 of B's. cur- 
rency, ,7s. 6d. to the dollar ; how many dollars must he send 
him to pay the deht ? Ans. $666 : 66 nearly, 

2. The dollar in Georgia is worth 4s. 8d., and B. of New- 
York owes £1000 there ; how many dollars must h^ send to 
pay the debt? ^»s. $4285 : 71*5 

3. B. of New York, owes C. of London £652 10s., for what 
number of dollars will he draw on B. at 4s. 6d. each ? 

' Ans. $2900 

4. How many dollars must A. send from Boston to pay a debt 
<tf £720 in New York, where the dollar is 8s. ? A7is. $ 1 800 

5. B., of Boston, owes D., of London, £762 14s. 6d. how 
many dollars must he draw for to discharge the debt ? 

Ans. $3389 : 88*8 

6. A. of Boston 'was in France and borrowed 600 pistoles ;• 
for which he drew on a house in New York ; how many dol- 
lars paid the demand ? Ajhs. $ 1750 

t8* 



ARITHMETIC. 



PART II. 

Explanatory of the Seienee of Numbers. 

Art. 1. Arithmetic is a science which explains the properties of 
numbers, and shows the method or art of computing by them. 

2. At what time this science was introduced into tne world we 
can by no means determine. That some part of it was coeval with 
the human race, is absolutely certain. We cannot conceive how 
any one indued with reason can be without some knowledge of 
numbers. We are told of natives in America who had no word m 
their language to express a greater number than three, 

3. It is probable that the lour principal rules of arithmetic haTO 
been always known to some nation or other. The Greeks were the 
first European nation among whom arithmetic arrived at any 
degree of perfection. 

4. The object to be accomplished by this study, is to take given 
numbers, and working according to specific rules, obtain other rela- 
tive numbers. This is effected only in two ways — adding some- 
thing lO them, or taking something Irom them. This operation in- 
cludes the rules of addition and subtraction. 

5. Whatever is capable of increase or diminution, is called fnaff- 
nitude or quantity. Mathematics in general, is the science ot 
quantity ; or the science which investigates the means of measur- 
ing quantities. - 

6. To determine the magnitude or measure of all kinds, it is 
necessary to fix upon some known magnitude of a like kind, and 
consider it as the measure or unit, and thereby determine the pro- 
portion which exists between the proposed magnitude and known 
measure. This proportion is always expressed by numbers ; unit, or 
(me^ being arbitrarily assumed as a fixed measure or term of com- 
parison. 

7. All magnitudes may. be expressed by numbers. — All that 
relates to magnitude is the object of mathematics ; and the founda- 
tion of the science is laid on the science of numbers, and consists 
in an accurate examination of the methods of calculation made 
thereby. - Arithmetic treats of numbers in particular, and is the 
science of numbers, properly so called. 

8. The idea of dumber is the latest and most difficult to form. 
The savage is lost in his attempts at numeration, and significantly 
expresses his inability to proceed by holding up his expandea 
fingers, or pointing to the hairs of his nead. 

9. Nature has furnished the ^eat and universal standard for 
compatation in the fingers of the hand. All nations hare aecoid- 



>ART II.] ARITHMETIC. 211 

iQgly^ reckoDed by Jives j and some barbarous tribes have scarcely 
advanced any further. After tbe fingers of one hand had been 
counted once, it was a second and perhaps a distant step to proceed 
to those of the other. The primitive words, expressing numbers, 
did not probably exceed five. Tc denote six, seven, eight and nine, 
the North American Indians repeat the five wicli the successive 
addition of one, two, three, and four ; could we safely trace the 
descent and affinity of the aobreviated terms denoting the numbers 
I'rom five to ten, it seems highly probable, that we should discover 
a similar process to have taken place in the formation of the most 
refined languages. 

10. The ten digits of both hands being reckoned up, it then be* 
came necessary to repeat the operation. Such is the foundation of 
our decimal scale of arithmetic. Language still betrays by its 
structure the original mode of proceeding. To express the num- 
bers beyond ten, tbe Laplanders combine an ordinal, with a cardi- 
nal digit. Thus, eleven, twelve, &c. they Renominate /ir^^ ten and 
cme, first ten and two, &c. and in like manner they calt twenty-one, 
twenty-two, &c. second ten and one, second ten and two, &c. Our 
term eleven is supposed to be derived from cin^ or one, and lihen, to 
remain, and to signify one, leave or set aside ten. Twelve is of the 
like derivation, and means two, laying asidj the ten. The same 
idea is suggestf»d by our termination ty in the words twenty, thirty, 
^c. This syllable, altogether distinct from ten is derived from 
zichin, to draw, and the meaning of twenty is, strictly speaking, 
^100 drawings, that is, the hands have been twice closed and the 
fingers counted over. 

IL After ten was firmly established, as the standard of numera- 
tion, it seemed the most easy and consistent to proceed by the same 
repeated composition. Both hands being closed ten times would 
carry the reckoning up to a hundred. This word, originally hund^ 
is ol uncertain derivation ; but the term thousand, which occurs at 
the next stage of the progress, or the hundred added ten times, is 
clearly traced out, being only a contraction o^ duis hund, or twice 
hundred, that is, the repetition, or collection of hundreds. 

12. A number is written by placing one unit after another, begin- 
ning at the left, and adding a number of units to each collection, as 
far as we please. Each addition of units increases the value of the 
number ten times, which is the fundamental law of our written 
numeration. 

13. When a number is written in figures, it is necessary to sub- 
stitute for each of the figures the word which it represents, and 
then mention the collection of units, to which it belongs according 
to the place it occupies. 

14. The names which are usually applied to every 6th place of 
figures from units, are as follows, viz : Millions, Billions, Trillions, 
ftuatrilliohs, Quintillions, Sextillions, Seplillions, Octillions, No- 
nillions, Decillions, Undecillions, Duodecillions, &c. Each of 
these are millions so many times removed from the place of units, 
that there is the same proportion, between a million and a single 
unit — ^a million, is a single unit repeated a thousand thousand 
times — ^a billion is a thousand thousand millions, or a million of 
milliions, and so on to infinity. 
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ADDITION. 

Art. 15. When several quaDtities are given, and we wish to 
find their amount, the process is performed by collecting and arrang- 
ing the parts of which they are composed, and bringing them into 
one total sum, which will represent each part in its own denomina« 
lion. To the performance of which, it is necessary that each de- 
nomination first be duly arranged according to'the rules of numera- 
tion. 

Id. We commence with units, pnd add one to another, till we 
find the amount of the first column, which we viTtually divide by ten/ 
we find the quotient, and place the remainder under the column, 
and carry the quotient to the next denomination. This process of 
division is actually performed, as much when adding intogeis, as 
when we perform an operation in the compound Rides ; although 
the pupil may not recognise it. 

17. The use of addition is apparent when we view the vanous 
objects that surround us, and the necessity we are constantly 
cmder, of collecting them into one entire mass or quantity, to de- 
termine the number of those of a like name. The application of 
this rule to the solution of questions, and to the performance of 
business is self-evident. 



SUBTRACTION. 

Art. 18. When two quantities are given, and we wish to find 
how much one exceeds the other. The operation is performed by 
caking the less from the greater ; and arranging both numbers rela- 
tive to numeration, ia the same order as they would stand if they 
were to be added. 

19. There are several important principles relative to this rule, 
which need particular attention, viz : When the minuend is a sin^ 
gle quantity^ and the subtrahend an aggregate. It is then neces* 
sary to find the amount of the quantity used for a subtrahend, and 
when found, take it from the minuend — 

Thus : Subtract 40, 35 and 20 from 100. 

OPERATION. 

40+36+'^=»5. Then 100— WH^. 

And conversely, '^hen the subtrahend is a single ijuantiiy^ and 
the minuend an aggregate. First find the amount of the quantities 
used for the minuend; then take the single quantity from the 
amount, the remainder will be the answer. 

Thus :— Subtract 100 from 85, 31, and 10. Operation, 86+31 
+ 10=126. Then 126—100=26. 

20. Sometimes both the minuend and subtrahend are aggregates. 
In this case the figures which comprise the quantities must be added 
together, and the amount of each will form two single quantities, 
^e of which will be the minuend, and the other the subtrahend; 
the smaller of which taken from the larger will show the difierenco 
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between them.. The following may be given as an example. Sub- 
tract 20, 10 and 5 from 40, 31 and 10.— The operation will stand 
thus: 

204-10+6:^35. 40+31+10=81. Then 81— 35=46 the remainder. 

21. Recapitulating what has been said in the previous Articles, 
we may reduce the operation of subtraction where aggregate num- 
bers ocQur to this: Consider which quantity is a single number 
and which is an aggregate. Then find t|ie amount of the aggregate 
and subtract it from the single quantitv. If both be aggregates, find 
their aimounts and subtract one from tne other. 



MULTIPLICATION. 

Art. 22. When there are two or more equal numbers to b« 
added together, the expression of their sum may be abridged : for 
example, how many is 3 times 4, or what is the sum of 4 added tt/ 
itself 3 times. The operatloH would stand thus : 3X4=12. 

23. If a number is to be multiplied by another, we only put ont 
under the other, thus : 213 

7 



1491 



The order m which the numbers are placed is mdifferent, for 3 
times 4 is the same as 4 times 3. The same is true of a larger sum. 

24. The results which arise from the multiplication of two or 
more numbers are called products; and the numbers or individual 
figures, are called /wc^or^. 

25. We have observed that a product is generated by the multi- 
plication of two or more numbers,, and that these numbers are called 
factors. Thus, the numbers 213 and 7 are the factors of the pro- 
duct 1491. * 

26. If, therefore, we consider all whole numbers as products of 
two or more numbers multiplied together, we shall soon find that 
some cannot result from such a multiplication, and consequently 
have not any factors ; while others may be the products of two or 
more numbers multiplied together, and may consequently have two 
or more factors. 

27. All numbers, such as 2, 3, 5, 7, 11, 13, &c. which cannot b#' 
represented by factors, are called simple ox prime numbers; whereas 
others, as 4, 6, 8, 9, 10, 12, 14, &c. which may be represented by 
factors, are called compound numbers. 

28. The use of multiplication is to compute, the amount of any 
number of equal articles, either in respect to measure, weight, va- 
lue, or any ather consideration. The multiplicand, expresses how 
much is to be reckoned for each article ; and the multiplier, ex- 
presses how many times that is to be reckoned. As the multiplier 
points out the number, of articles to be added, it is always an db- 
etract number ; and has no reference to any value or measupt 
whatever. The product must be of the same nature as the multi> 
plie«nd* If the multiplicand is weight, the product will be w^ighV 
RffiH^JAg a quantity does not alter its ns^tujre. 
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DIVSION. 

Art. 29. When a number is to be separated into two, three. 
or more equal parts, it is done by tneaas oi division^ which enables 
us to determine tbe magnitude oi one of those parts. When we 
wish, for example, to separate the number 12 into three equal parts, 
we find by division that each of these parts is equal to 4. 

30. If we divide a number by 2, or into two equal parts, one of 
these parts, or the quotient, taken twice makes exactly the number 
proposed. The multiplication of the quotient by the divisor, must 
always reproduce the dividend. 

31. It is for this reason that division is called a rule, which teaches 
us to find a number or quotient, which being multiplied by the divi- 
sor, will exactly produce the dividend. The dividend, therefore, 
may be considered as a product of which one of the factors is the di- 
visor, and the other the quotient. And in all examples of division 
that can be proposed, if we divide tbe dividend by the quotient, wi* 
shall again obtain the divisor ; for as 24 divided by 4 gives 6, so 2^ . 
divided by 6 will give 4. The whole operation consists in repre- 
senting the dividend by two factors, of which one shall be equal tc 
the divisor, and the other to the quotient. 

32. It often happens that we cannot represent the dividend at 
the product of two factors of which one is equal to the divisor, and 
then the division cannot be performed in the manner we have de- 
scribed. 

33. If we multiply the divisor by the quotient, and to the product 
add the remainder, we must obtain the dividend ; this is the me- 
thod of proving division, and of discovering whether the calcuia^ 
lion is right or wrong. 

34. As some numbers are divisible by certain divisors, while 
others are not ; it is necessary to distinguish the numbers that are 
divisible by divisors from those which are not. 

And first, let the divisor be 2 ; the numbers divisible by it are 2 
4 6 8 10 12, &c. which, it appears, increase always by two. These 
numbers, as far as they can be continued, are called even numbers. 
but there are other numbers, namely, 1, 3, 5, 7, 9, 11, &c., which 
are uniformly less or greater than the former by unity, and which 
cannot be divided by 2, without the remainder 1 ; these are called 
odd numbers, 

35. It must here be particularly observed ; that everv number is 
divisible by 1 ; and also that every number is divisible by itseH*; 
to that every number has at least two factors, or divisors, the num- 
ber itself and unity ; but every number, which has no other divisor 
than these' two, belongs to tne class of numbers, which we have 
before called simple ot prime numbers. 

36. Lastly, it ought to be observed, that or nothing' m&y be 
considered as a number which has the property of being divisible hy 
all possible numbers ; because by whatever number we divide 0. the 
^otient is always ; for it must be remarked that the multiplica* 
tion of any number by nothing produces nothing, and therefore 
times 2,^ or 2^ is 0. 

37. The dividend expresses the price of several articles or qiuu^ 
H^i tbe divisor the quantity itself: and the quotitnt shows lh» 
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price of one single article or quantity, of which the dividend ifi th« 
price : — Then, dividing the price of several quantities by the quaih^ 
tity, it will give the price of one single article or quantity : whether 
it be of money, weight, or measure. 



FRACTIONS. 

Art. 38. A fraction is a part of a unit, and is so called in coi^ 
tr^distihction to an integer or whole number. 

There are two kinds of fractions, viz : Vulgar and Decimal. 

39. All fractions have two numbers; one called the numerator, 
and the other the denominator. The former is always expressed ; 
the latter is either expressed or understood. 

40. The numerator expresses the number of single parts contain- 
ed in the fraction ; the denominator, the whole number of parts 
•which compose the integer. Thus, f, and ,8 ; "that is, four fifths 
and eight tenths. Here the first is a vulgar, and the latter a deci> 
mal fraction ; the numbers 4 and 8 are the numerators, and 5 and 
10 their denominators. 

41. Vulgar and decimal fractions difier principally with respect 
to their notation^ their denominators^ their modes of operation, and 
their 'utility. 

42. In a vulgar fraction, the numerator and denominator are both 
noted, or written ^own, ^nd the one set over the other : in decimals, 
the numerator only is expressed. In vulgar fractions, the denomi- 
nator may be any number whatever; in decimal fractions, the de- 
nominator is ever a decimal number, or unity, with one or mora 
ciphers annexed, 

43. Vulgar fractions admit of improper fractions, or fractions 
^eater tlTan an integer, such as -f; but decimals are always proper 
uactions, or less than an integer. 



DECIMAL FRACTIONS. 

Art. 44. Notation. — Decimal fractions are distinguished hy a 
point, (thus.,) set at the left hand of the fractional number, wliich 
may be called the sinister point. This is of great and necessary 
use in decimals, as it supplies the place of the denominator, and de- 
signates the magnitude of the fractions. As it divides the fraction 
from the integral figures, it is termed, the separatrix, 

45. Decimal fractions decrease infinitely towards the right hand ; 
whole numbers increase infinitely towards the left; both starting 
from unity as a fixed central point, 

46. Therefore it is evident, that the magnitude of a decimal frac- 
tion, compared with another, does not depend upon the number of 




equal ,9. 

47. To read decimal fractions, numerate them as you would the 
lameiigares in a whole number. To find the denominator, eonsi- 
^ the sinister point as standing for ,1) and all the ^oiii HP^ 
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its right band for bo many ciphers ; then, by the common xoethad. 
numerate and read them accordingly, which will give jon the de- 
nominator of the fraction. Thus, the following fractions, ,1 ,lfi 
,236 ,0001 by this rule are to be read, one tenth, fifteen hundredths^ 
two hundred and thirty-six thousandths, one ten thousandth ; which, 
written in the manner of vulgar fractions, would stand, -^, i^^j 

9 yH 1 

lOUU) ro • 

4S. If you remove the sinister point towards the right hand, it 
multiplies the fraction by 10 at every figure ; thus ,235 being 2,35 
becomes two integers and thirty-five hundredths : remove it to ai^- 
other figure, and it is 23,5 twenty-three and five tenths : remove it 
another figure, and it becomes a simple whole number 235. 

49. But removing the point towards the left hand has directly 
the contrary efiect : It divides and makes the quantity ten times less 
at every figure it is removed, thus : 235 becomes 23,5 2,35 ,235 
,0235 and so on. 

50. Ciphers at the right hand neither increase nor diminish tl» 
value of a decimal ; but upon the left hand they make it ten tunes 
the less for every cipher prefixed! 

The reason of this, is because the numerator is increased in the 
same proportion with the denominator, and ,1 one tenth, becomes 
,10 ten hwivdredths ; but in the other case the denominator only is 
increased, which diminishes the fraction, and makes ,1 one tenthy 
no more than ,01 one hundredth. Therefore, 

Any two or more decimal fractions, however diifering in their 
magnitude, may be expressed by an equal number of figures, and 
have the same common denominator. 

So these decimals ,8 ,05 ,456 ,0003 may be written ,8000 ,OS0O 
,4560 ,0003 

51. A w^hole number may be decimally expressed by annerins 
one or more ciphers, separated by the sinister point thus, d9,U 
24,000. 

DECIMAL POINTS. 

AxT. 52. T^e points are, 

Tl\e Dexter point, the Surdcd point, and the Antisurdd point. 

1. The Dexter point, placed thus, 5*, when applied to the divi- 
dend, denotes that the figures upon its left, hand will be quotient 
integers, and those upon its right, fractions. It is also used in re- 
ducing a decimal fraction into its proper vahie, and then it showi 
that the figures upon the left hand only are made use of, and tboss 
upon its right thrown away, being smaller than the ultimate fra«* 
tion, or lowest denomination of that table. 

2. The Surdal point is a colon, (:) This is a sign of rejection: 
it is used in division, in case the dividend cannot be exactly mea- 
sured by the divisor; and being applied to the last remainder, (thW" 
537 :) denotes it to be a surd number, of no further account or usv 
in t,he operation. 

8*. The Antiaurdal point placed over a figore (thus 5) denotei 
that figure to be read one lar^rer than its nominal value, It Jl 
j^aced over the right hand quotient figure, to fprcetastppin djitiv^. 
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v^here the remainder is such as would continue the division for eyei, 
without bringing out the fraction with perfect exactness. 

It is also used in reducing decimals, for the same purpose as th« 
dexter point, where its right hand figure is as lar^e as 5, or larger. 

This is ever the case with the middle denominations in mixed 
quantities. For instance, a dime is a fraction of a dollar, and an 
integer of a cent and a mill. The highest denomination is never a 
fraction, and is called the ultimate integer : The lowest denomi- 
nation is never an integer, and is called the ultimate fraction. The 
intermediate denominations, are in relation to each other, integers 
or fractions. 

Art. 53. The addition of decimals is performed bv placing the 
sinister points in a perpendicular line, and the first left hand figure 
of each fraction in the next column, and so on. 

Add the several numbers together, &c. 

Place the sinister point in the sum total, directly under those in 
the statement, and tne left hand figures, will be integers ; those 
upon the right, decimals. 

54. The addition of integers and fractions is performed by placing 
the fractions as before, the integers upon the left hand of the point ; 
then add all together as whole numbers, and place the sinister point 
in the sum total as before. , 

55. The subtraction of decimals is performed by setting down, 
the numbers as in addition ; then perform the subtraction as in 
whole numbers, and place the sinister point in the remainder, di^ 
rectly under that in tne subtrahend. 

56. The multiplication of decimals is performed exabtly as in 
whole numbers, whether the^ are pure or mixed fractions ; and 
then place the sinister point m the product as many places to the 
left hand as there are decimals in both factors ; but if the nroduct 
should not have so many, supply the defect by prefixing cipners. 

57. It is peculiar that a fraction multiplied by a fraction should 
diminish its value, and make the product less than either factor ; 
and to multiply an integer by a fraction invariably makes the pro- 
duct less than the multiplicand. 

The reason of this is, oecaus^ a fraction in its nature and opera- 
tion is converse to an integer, having single unity, for the middle 
term. Thus, to multiply by 1, neither adds nor aiminishes, but to 
multiply by any number more than I, increases ; therefore to multi- 
ply by any part or parts, less than unity pr 1, of course diminishes $ 
60 that to multiply .one naif by one half is the same thing as divid- 
mg it by 2. 

58. The parts in decimal division are placed in the same order 
as in division of whole numbers. Annex a cipher to the last re- 
mainder, and continue the division until you have exhausted tlw 
dividend, and completed the fraction in the quotient. 

59. When the dividend may be exactly measured b^ the divisor, 
St is called a terminate decimaU When the last remainder is sucn 

' a number as will not give the quotient fraction with perfect exacV 

' Bess, although ciphers be annexed to any extent, sucn decimals, in 

contradistinction to the former^ are called infinite or ctrciUaHng^ 

decimals, and sometimes repeating decimals, because one or mam 

19 . ^ 
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figures always repeat ad infinitum; as ,666; ^32573257 &c. in 
aach a case it is unnecessary to protract the quotient to any greater 
ndmber of figures, than what will contain the ultimate fraction 
sought; therefore apply the surdal point to the remainder ; and if 
the number in the last remainder equal , or exceed the one half 
of that expressed in tha divisor, set the autisurdal point over the 
last figure in the quotient. 

This method reduces the circulating into a terminate decimal ; 
and though it does not ascertain the fraction with perfect exactness, 
yet the variation is very inconsiderable. 

60. The nature of decimal division is the converse of whole num- 
bers, in that, dividing an integer by a fraction, or a fraction by a 
firaction, instead of diminishing, increases its value, or the quotient 
will ever be greater than the dividend. 

61. The method of dividing decimals, is to divide as iri whole 
numbers, enlarging the number of the dividend, if necessary, by 
annexing one or more ciphers ; then, in the question, count off as 
many decimal places, as the dividend has more than the divisor; 
and if there are not so many places in the quotient, supply the 
defect with ciphers. 



VULGAR FRACTIONS. 

Art. 62. When a number is said not to be divisible by another 
jQamber, this only means, that the quotient cannot b<^ expressed by 
an integral number ; this leads us to consider a particular species 
of numbers, called fractione or broken numbers. The following is 
^ illustration. If we divide 7 by 3, we easily conceive the quo- 
tient which should result, and express it hy ^; placing the divisor 
under the dividend, and separating the two numbers by a line. 

63. So, in general, when the number 7 is to be divided by the 
number 3, we represent the quotient by ^ and call this form of ex- 
pression a fraction. We cannot, therefore, give a better idea of a 
fraction than by saying that we express the quotient resulting from 
the division of the upper number by the lower, (thus i.) 

64. In order to obtain a more perfect knowledge of the nature of 
fractions, we shall begin by considering the case in which the 
numerator is equal to the denominator, as in f . Now, since this 
expresses the quotient obtained by dividing 2 by 2, it is evident that 
this quotient is exactly unity, and that consequently this fraction -$> 
is equal to 1, or an integer; the same is true of all fractions whose 
numerators and denominators are alike. 

65. We have seen that a fraction, whose numerator is equal to 
the denominator, is equal to unity. All fractions, therefore, whose 
numerators are less than the denominators, have a value less than 
unitv. 

66. Ifthe numerator, on the contrary, is greater than the denomi- 
nator, the value of the fraction is greater than unity; Thus f is 
greater than 1, for f is equal to i, and i. Now 4 is exactly L 
eoosequeutly f is equal to 1 -f il-, that is, to an integer and a hal£ 
II is sttflicient in such cases to divide the upper number by the 
lower, and to add to the quotient a fraction baring the remamder 
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for the namerator, and the divisor for the denominator. For 
example, -ff , we should have for the quotient 3, and 7 for the re- 
mainder ; hence, we conclude that ff is the same as S-ft-* 

67. Thus we see how fractions, whose numerators are greater 
than the denominators, are resolved into two parts; one of which 
is an integer, and the other a fractional number. Such fractions 
are called improper fractionsy to distinguish them from common 
fractions. 

68. The nature of fractions is frequently considered in another 
way, which may throw additional light on the subject. For exam- 
ple, the fraction ^, it is evident is three times as great as •}-. Now 
this fraction -}■ means that, if we divide 1 into 4 equal parts this 
will be the value of one of those parts; it is obvious then that by 
taking 3 of those parts, we shall have the value of the fraction f. 

69. As it is easy to understand what ^ is, when we know the 
signification of ■}-, we may consider tb€ fractions, whose numerator 
is unity, as the foundation of all others. And it is observable that 
these fractions go on continually diminishirig \ for the more you 
divide an integer, or the greater number of parts into which you 
distribute it, the less does each of those parts become. Thus f J^- 
is less than tV* 

70. As we have seen, that the more we increase the denomina- 
tor of such fractions, their value become less ; it may be asked — 
whether it is possible lo make the denominator so great, that the 
fraction shall be reduced to nothing? I answer no ; for into what- 
ever number of parts unity (the length of a foot for instance) is 
divided ; let those parts be ever so small, they will still preserve a 
certain magnitude, and therefore can never be absolutely reduced to 
nothing. This circumstance has introduced the expression, that 
the denominator must be vifintte, or infinitely great, in order that 
the fraction may he reduced to 0, or to nothing ; and the word 
infinite in reality signifies here, that we should never arrive at the 
end of the series of the above mentioned fractions. 

71. It may be necessary also in this place to correct the mistake 
of those who assert, that a number infinitely great is not susceptible 
of increase. This opinion is inconsistent with just principles, for 
-)- signifies a number infinitely great, and % being incontestibly the 
douole of •}-, it is evident that a numoer, though infinitely great may 
fitill become two or more times greater. 

72. To reduce a given fVaction to its lea^t terms, it is re(}uired 
to find a number by which both the numerator and denommator 
may be divided. Such a number is called a common divisor, and 
10 lon^ as we can find a common divisor to the numerator ana the 
denominator, it is certain that the fraction maybe reduced to a lower 
form ; but, on the contrary, when we see that except unit]^ no other 
common divisor can be found, this shows that the fraction is already 
in the simplest form that it admits of. 

73. This property of fractions preserving an invariable value, 
whether we divide or multiply the numeratoi and denominator by 
the same number, is of the greatest importance, and is the principal 
fonndation of the doctrine of fractions. Por example, we can 
Maieely add together two fnctiont, or rabtract them from each 
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olber, before we have, by means of this property, veduced them ta 
other forms, that is to say, to expressions wKose denomioatioDs m 
tqpML 

Addition and Subtraction rf Fractions. 

Art. 74. When fractions have equal denominators^ there is no 
difficulty in addins^ and subtracting them ; for -f. +'f is equal to ^ 
and 4* — -f is equal to f. In this case, either tor addition or sub- 
traction, we alter only the numerators, and place the common 
denominator under the line, thus -}- -f- f is equal to f , or 1, that it 
to say, an integer; and -}- — -}--— i is equal to {^, that is to say, 
nothmg, or 0. 

75. But when fractions hare not equal denominators, we can 
always change them into other fractions that have the same de- 
nominators. For example, add together } and ■}-, we must considev 
that 4- is the same as f, and that i is equivalent to f , we haw 
therefore j+j-, the sum of which is f-. 

76. We may have a greater nimiber of fractions to be reduced to 
a common denominator, for example j-. f , i,f,fi in this case the 
whole depends on finding a number which may be divisible by all 
the denominators of these fractions. In this instance, 60 is the 
number which has that property, and which consequently becomes 
the common denominator. We shall th^efore have |^ instead of 
j- ; i^ instead of f ; -H instead of f ; -t^ instead of f; and ^ in- 
stead of {-. Now if it be required to add together all these fractions 
"Hj "Hj J «-j "Hj a^d M) we have only to add all the numerators^ 
and under the sum place the common denominator 60; that is to 
say, we shall have -Vu^) or three integers, and ^, or 3^. 

77. When it is required to subtract a traction from an integer^ it 
lis sufficient to change one of the units of that integer into a fraction 
having the same denominator as the fraction to be subtracted ; tha 
rest of the operation is performed without any difficulty. If it bo 
required, for example, to subtract % from 1, we write •§■ instead of 1, 
adud say, that -{- taken from -j- leave |. So ^ subtracted from 1, 
leave -ft^. 

Jf it were required to subtract f from 2, we should write 1 and ^ 
instead of 2, and we should immediately see that after the subtra^ 
tion there must remain 1^. 

78. It sometimes hap{)ens, that having added two or more ira^ 
tions together, we obtain more than an integer ; that is to say, a 
numerator greater than the denominator ; for example -|Hh?) ^^ A^" 
A) makes i^, or 1 /^ ^ We have only to perform the actual divi- 
sion of the numerator by the denominator, to see how many inte- 
|eTs there are for the quotient, and to set down the remainder. 
Nearly the same must be done to add together numbers compounded 
of integers and fractions ; (called mixed numbers ;) we first add 
the fractions, and if their sum produces one or more integers, these 
are added to the other integers. For example, add together 3 j- and 
^ ; we first take the sum of ^ and f, or of f and f • It is |^ or 1^ ; 

• tben the sum total is 6^. 
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MuUipliccUion and Division <f Fractions, 

Art. 79. The rale for the multiplication of a fraction by an in- 
teger is to multiply the numerator by the given number, and not to 
«hange the denominator, thus : 

2 times, or twice i makes J, or one integer. 

But instead of this rule, we may use that of dividing the deno- 
minator by the given integer ^ and thb is preferable when it can be 
used, because it shortens the operation. If it be required for exam* 
pie, to multiply |- by 3 ; we divide the denominator by the integer, 
and find immediately f or 2| for the given product. 

80. We have shown how a fraction is to^be multiplied by an in- 
teger ; let us now consider how a fraction is to be divided by an 
integer. It is evident if we have to divide the fraction ^ by 2, that 
the result must be j^; and that the quotient of f divided by 3 is -f. 
The rule therefore is, to divide the numerator by the integer with- 
out changing the denominator. Thus : 

a divided by 2 gives fy. 

This rule may be easily practiced, provided the numerator be di- 
visible by the number proposed ; but very often it is not : for exam- 
ple, to divide -f by 2, we should change the fraction into f, and then 
dividing the numerator by 2, we should immediately have -f for the 
quotient sought. 

81. When a fraction is to be divided by an integer, we have only 
to multiply the denominator by that number, and leave the nume- 
rator as it is. Thus -| divided by 4 gives -^j. 

This operation becomes easier when the numerator itself is divi- 
«ible by the integer. For example, tV divided by 3 would give, 
according to the last rule, -^ ; but b^r the first rule, which is appli- 
cable here, we obtain ft, an expression equivalent to 4^, butmort 
simple. 

Hence the following rule for multiplying fractions i^pultiply 
separately the numerators, and the denominators together. Thus : 
, 4" by -J^ gives the product 4) or -J. 

8i2. It remains to show now one fraction may be divided by an- 
other. We remark first, that if the two fractions have the same 
number for a denominator, the division takes place only with re- 
f pect to the numerators ; it is evident, that A is coDtained as many 
times in 1^ as 3 in 9, that is to say, thrice ; and in the same man- 
ner, in order to divide A by '^, we have only to divide 8 by 9, 
which gives -|. 

83. But when the fractions have not equal denominators, vr% 
must have recourse to the method already mentioned for reducing 
tliem to a common denominator. 

Hence the following rule : Multiply the numerator of the divi- 
dend by the denominator of the divisor, and the denominator of the 
dividend by the numerator of the divisor ; the first product will be 
the numerator of the quotient, and the second will be its denomi- 
nator. 

8^1. Applying this rule to the division of f- by -J, we shall have 
the quotient -{ J-; the division of f by i will give f , or f or 1 and J. 

86. This rule is often represented in a manner more easily remem- 

19* 
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bered as folloriVB : Inrert the fraction which is the divisor, so that 
the denominator may be in the place of the numerator^ and the lat- 
ter be written under the line : then multiply the fraction, which is 
the dividend by this inverted fraction, and the product will be the 
quotient sought. Thus \ divided by •)■ is the same as | multiplied f . 

86. Everv number when divided by itself produces unity, and it 
is evident tnat a fraction divided by itself must also give 1 for the 
quotient. The same follows from our rule, for, in order to divide 
T hy f , we must multiply -f by f , and we obtain ^ or 1 ; and if it 
be required to divide f by t, we multiply f by f ; now the product 
fl is equal to 1. 

87. We have still to explain an expression which is frequently 
used. It may be asked, for example, what is the half of f ; this 
means that we must multiply j- by ^. So likewise, if the value of 
f of < were required, we should multiply f oy f , which produces ^J; 
and f of A is the same as f^ multiplied by •^, which produces jf-* 
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A. 

A, the first letter of the alphabet, 
denotes one or unity. A. is an ab- 
breviation of Anno J or Ante y as A. D. 
Anno Dopiini, in the year of our 
Lord. 

A. or Ans. when annexed to an 
example, is a contraction for An- 
swer, the result of an operation. 

»A. B. &c. are used hypothetically 
for difierent individua4s, as A. 
bought of B. &c. 
Aba*e, to lessen, to diminish. 
Absolute, real value; without be- 
ing joined or connected with any 
thing el^e. 

Abstract, separate, distinct from 
any thing else. Abstract numbers 
are those used without application 
to things, as 6, 7, 8, 10 ; but when 
applied to any thing, as 6 feet, 7 
men, they become concrete numbers. 
Account, the bill of a tradesman ; 
the statement of a merchant's'deal- 
ings. 

Addition, the first of the four- 
fundamental rules in Arithmetic, 
whereby several small sums are 
added dr collected into one that is 
larger. The only method of prov- 
ing addition, which can properly be 
called a proof is by subtraction. 

Ad infinitum, indefinitely, or to 
infinity. 

Ad valorem, according to the 
value. 

Advance, net gain ; money paid 
t>efore the e(|uivalent is received. 

Adulteration, the debasing of 
coin by mixture of impure metals. 
Aggregate, formed by a collec- 
tion of particular numbers Into one 
sum ; it differs from compound. 

Aliquant parts, such numbers 
as will not divide or measure a 
whole number exactlv, as 7, which 
is the aliquant part or 16. 

Aliquot parts, such part of a nam- 
w will divide or inea«ir9 q. whol^ 



number exactly, as 2, the aliquot 
part of 4; 3 of 9. 

All, the whole number, every one. 
The whole quantity ; every part. 

Alligation, a rile teaching hoir 
to compound several ingredients 
for a design proposed.- It is either 
medial or alternate. ' Ctuestions of 
this kind are better solved by al- 
gebra. 

Alloy, a proportion of any baser 
metal, mixed with one that is finsr. 

Alternate, to change one thing for 
another reciprocally. 

A. M. Anno Mundi, in the year 
of the world. 

Amount, the sum total of several 
quantities ; the interest and princi- 
pal added together. 

Analysis, is the method of finding 
out truth, and synthesis is the me- 
thod of explaining that truth to 
others. 

Annex, to unite to at the end : 
thus, annex two ciphers to 927, and 
it becomes 2700 cents. 

Annuity, a periodical payment; 
annuities gen erallv are yearly, half- 
yearly, or quarterly. Annuities are 
of two kinds, certain and corUingeitL 

Answer, to correspond to, to suit 
with ; to be equivalent to ; the re- 
sult of an operation. 

Antecedent, the first term of a 
ratio is called the Antecedent^ the 
second the Cofisequeni ; the first and > 
last terms of a proportion are called 
the Extreme termSy the second and 
third the Mean terms. 

Arithmetic, the art of numbering 
or computing by certain rules, of 
which the four first and simj^iest 
are addition, subtraction, multipli- 
cation and division. 

Arithmetic is properly the sci- 
ence which treats or numbers. It 
is called a science, because it in- 
vestigates the properties upon 
which its rules depena } aQ4 ftn ert, 
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because it shows how to apply these 
rales to practice. Hence the tkt(Mry 
of arithmetic explains the proper- 
ties of numbers ; practical arithme- 
tic applies these properties to the 
performance of operations. Loga- 
rithmic arithmetic, is that which is 
performed by tables of logarithms. 
Vulgar arithmetic, is that which is 
eon\ srsant about integers and vul- 
^r fractions. Decimal arithmetic, 
is the doctrine of decimal fractions. 
Political arithmetic, is the applica- 
tion of arithmeti^^al calculations to 
political uses ; as in estimating the 
revenues, resources, and populaticm 
of a country. 

Assemblage, the uniting or join- 
ing of things together, or the things 
■o united or joined. 

Augment, to increase in value. 

Axiom a self evident proposition, 
or one requiring no proof, as that 
' the whole is greater than the part.* 

B. 

B. C, an abbreviation for Before 
Christ. 

Balance of Trade, a term in 
commerce denoting the equality be- 
tween the value of the commodities 
bought of foreigners, and the value 
of the native productions transport- 
ed into other countries. Balance 
in a merchant's account is when the 
debtor and creditor's account' are 
made even. Bankrupt, a trader 
who fails or breaks, so as to be un- 
able to cairy on his business or pay 
his debts. 

Barter, the exchanging of one 
commodity for another. 

Bill of Exchange, a note contain- 
ing an order for the payment of a 
Hum of money, to a person called 
the drawer, who when he has 
«gned it with his name, and writ- 
ten the word accepted, is called the 
•ece^r. The person in whose fa- 
vor It is drawn, or to whom it is 
ordered to be paid, is called the 
drawee, or payee, who when he has 
indorsed it, is^ called the indorser. 
He who is in possession of the bill, 
is the holder. 

Bill of Lading, or Invoice, a deed 
n^ed by the master of a ship, by 
which he acknowledges tibie receipt 



of the merchant's goods, and obliges 
himself to deliver them at the place 
to which they are consigned. 

Biquadrate, the fourth power 
arising from the multij^lication of a 
number by itself four times. 

Bond, an obligation or covenant 
in writing to pay any sum, or per- 
form any contract 

Broker, one who concludes bar- 
gains, or contracts for merchants, 
as exchange brokers, ship brokers, 
dx. 

Brokerage, what is paid to a bro- 
ker for his trouble. 

Bullion, gold or silver in the 
mass, before it is wrought into coin. 



c. 

A. C, an abbreviation for Afier 
Christ. 

Capital, is the stock or fund of a 
trading company; or the sum ol 
money they jointly contribute to be 
eniployed m trade. 

Carat, the weight of 24 grains ; 
or one scruple, 24 carats makes one 
ounce. This is the weight by which 
the fineness of gold is distinguished. 

Carry, adding one to each and 
every number that exceeds 9 : or it 
is dividing compound numbers by 
difierent denominations. The re- 
•serving of the tens, hundreds, &e. 
and adding them with the other 
tens, hundreds, &c. is carrying. 

Chaldron, a dry measure, con- 
sisting of 36 bushels. 

Cipher, a character, (0) which 
shows the want of a number; (lOOJ 
which supply a vacancy; (l04) 
which when annexed to figures 
multiplies them by ten; (14,140) 
which if cut off from figures to 
which it is annexed, diminishes or 
divides that number by ten ; (150,- 
lOiO!) It is not mentioned in ad- 
ding : it is of no value when in the 
subtrahend, but in the minuend it 
is treated as other numbers are : in 
multiplication, when at. the right 
hand of either of the factors, it is 
omitted in the operation, and an- 
nexed to the product : in the quo- 
tient it shows that the divisor is not 
contained in the dividual. In de- 
cimals, it serves to bring figures to 
the situation which shows tneir re- 



^ttrrfiMfiricAL terms. 






latiTe Y^Sxie. antl diiiiinislies its 
valae tenfold ; two a hundred fold, 
Ac. for they remove tlie fraction 
further from unity, which always 
stands immediately before the 
point 

^ Cloff, is an allowanc€^ of two 
pounds on every 3 cwt. 

Coin, a piece of metal stamped 
with certain marks, akd made cur- 
rent at a certain value. 

Commensurable, such numbers 
as maybe measured by one and the 
same common divisor.- 

Comm9dity any merchandise or 
ware which a person trades in. 

Comnion denominator, when the 
denominators of two or more frac- 
tions are alike. The process by 
wl^ch they aremade,alike, is called 
redAicing them to a commion deno- 
minator. When two or more num- 
bers can be- divided by the same 
number without a remainder, that 
number is called tlieir commum di- 
visor. 

Company^ in commerce, a trad- 
ing tissoeiation having a joint stock. 

Component, parts that make up 
the whole ; as 13 X 2 are the 
component parts of 24. 

Compound Interest, id that inte- 
rest which arises from principal 
and interest put together; 

Composite^ a number which may 
be divided by some number less 
than itself, but greater than unity, 
9s 6, 8, 9, 10, &c. 

Consequent, the latter of the twp 
terms of proportion. 

Consignment, the sending or d&> 
4iveriing over of goods to another 
•person* 

Contractian, tW phonenlaf ^f 
operations. 

Converse, directly the opposite in 
|»finciple, as subtraction is theeoA- 
rerse of addition. 

Cttbeja figure of sit eqnaliidesf 
4 ntunber multiplied into itself and 
then Sqgain into the product, as 3X 
3=9X3=r37, the cube. 

Cnbe root, the side of a cube, thus, 
3 is Uhe cube root of 97. 

Curroisy, the local valne of mo- 

Oied^ a written indentore, par- 



porting to convey lands or other 
property, on certain specified oon.- 
ditioud. The writing, signing and 
sealing,, completes the deed, but it 
takes no effect until delivered. 

Decimal,' ten fold ; increasing in 
a ten foid proj^ortion. » 

Decimalis, fractions whose de- 
nominator is linity with any number 
of ciphers annexed. 

Wnen a decimal is expressed 
either by -the continual repetition 
of the sam<e figure, or of the num- 
ber expressed by two or mon 
figures, it is called a circulatvii.g de^ 
cimal ; if it be continued to atii un- 
limited number of figures, is call- 
ed an intermintiie decimal. The 
figures are called repetends, and jf 
one repeats, it is called a single re- 
peiend ,* a compound repetend hath 
the same figures circulating alter- 
nately; if other figures arise is 
called a mixed repetend, 

Dem. contraction of demonstra- 
tion, a proof, or chsdn of arguments 
serving to prove the truth. 

Denominations, different parts 
which make up a compound nun^ 
her, as pounds, ounces, drams. 

Denominator, that part of a frac- 
tion which stluids below the line, 
as Y in the fraction |. 

Difference what remftint when 
one number is subtracted fh>m anp 
other J ihe remainder in subtract 
tion. 

Digit from the latin word digi- 
1m^ which signifies a figure \ either 
of the nine significant figyres— 1, 
2, 3. 4, 5, 6,7, 8, 9. Taken (jcOled- 
tively they are called * the nine 
digits,' 

Piscotint, en allowance made for 
paying a debt before it is due. 

Dividend, the number proposed 
to be separated into e<^ual parts. 

Pividetd of Stock, is a share or 
proportion of tl^e interest or profit 
of stocks, invested. 

Dividuftl, a part of the dividend 

DlTifllon, ^e'of tlie fonr fii6 
niles of srithinetic, by which we 
fin4 how often one number is eoiii* 
tamed £n aniother. Division ii 
proved by multiplying the di^ifQ^ 
oy the quotient 
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DiTisible, that which may be di- 
Tided withoat a remainder. 

Divisor, the namber by Trhich 
the dividend is separated into parts. 

Drafl, a b'il draiin by one per- 
' eon on another, for a sum of money. 

Drawback, an allowanoe made 
to merchants on the exportation of 
^;oods which paid duty mward. 

Duodecimal, increasing in a 
twelve fold proportion. 

Duodecimals, a rule used in com- 
puting the contents of superficies 
and solids. 

Duty, a certain sum paid to go- 
venunent for articles imported. 

Entire, whole^ undivided un- 
broken, complete in all its parts. 

Equation of Payments, a rule for 
finding a time when if a sum be 
paid which is equal to the sum of 
several others due at different times, 
no loss will be sustained by either 
party. 

Evolution, the extraction of the 
root of any po\;^er. 

Exchange, the method of finding 
what (quantity of the money of one 
place is eqaaf to a given sum of an- 
other, according to a given course 
of exchange. 

Exchange Brokers, men who 

Sive merchants information how 
le exchange ^es. 

Excise Duties, inland taxes on 
commodities of general consump- 
tion. 

Exports, goods sent out from 
one's own country. 

Extraction, the finding put the 
true root of any number. 

Extremes, the firstand faist terms 
of a proportion. 

F* 

Factor, an agent commissioned 



gers, or whole numbers ; but when 
they stand for parts of things, they 
are called fractions, or something 
less than a unit 

Formula, a general theorem or 
statement for resolving questions 
in proportion, thus 6 : Id::^' 

Fraction, a part of an integer- 
there are vulp;ar fractions, as -J^, |, 
which are called proper fractions ; 
improper, as f ; compound, as f of ft 
&c.) mixed, as 4f ; and decimals, 
written ,5 ,05 3,50 

Fund, the capital or stock invest- 
ed in trade belonging to a public 
company. 

G. 

Gross Weight, the weight ot 
goods together with the ca.sk which 
contains them. 

I. 

Incommensurable, a term applied 
to one or more numbers which nave 
no common measure by which they 
can be divided. 

Index, the number that shows 
to what power the number is to 
be raised, as in 10^, the figure > is 
the exponent or index. 

Indicate division, to place the 
dividend over the divisor, thus -y. 

Inequality, the difference between 
two numbers. 

Indorsing, writing on the back 
of a bill of exbhange, check, or 
note. 

Integer, a whole number, as 1, 
to distinguish it from a fraction, 
asi 

Integral Parts, parts of which 
the whole is made up. 

Interest, money given- for the use 
or k)aji of money. 

Interest, a rule i)y which interest 
is computed, which is either siniple 
or compound. It is generally cal« 



by merchants to buy or sell goods culated at so much on a hundred ; 
on their account. *''*" "^ *'* "'""*^— -»-- 

Factors, numbers multiplied to- 
gether which produce a product. 

Fellowship, a rule by which the 
toss or ^ain of each parmer in a 
joint stock, is discovered. 

Fifure»one of the nine digits, as 
l»S,3,&c. When figures istand for 
whole things, they are called Inte- 



as 9100 is worth $6. Wken the 
principal and interest are incorpo- 
rated; it is called compound m- 
terest 

Invoice, a bill or account of 
goods sent by a merchant to his 
correspondent in a foreign country. 

Involution, the raising of anv 
namber to a given power, by mot 
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tipiying it into itself the required 
number of times ; thus, the cube of 
4 is got bv multiplying 4, the root, 
into itseu tvnce, as 4X4X4=G4. 

Irreducible, any thing that can- 
not be separated into parts. 

J. 

Joint Stock, a stock or fund, 
formed by th4 union of several 
shares from different persons. 

L. 

Life Annuities, annual pay- 
ments depending on the life of 
another. 

M. 

Magic Square, figures so dis- 
posed into parallel and equal ranks, 



4 


9 


2 


3 


5 


7 


8 


1 


6. 



that the sum of each row, diagon- 
ally and latterally, shall be equal. 
Mathematics,* is that science 
which teaches or contemplate^ 
whatever is capable of being num- 
bered or measured, in so far as it 
is computable or measurable; it 
accordmgly is subdivided intoarith- 
metic, which has numbers for its 
object, and geometry, which treats 
01 magnitudes. 

Mean arithmetical, half the sum 
of the extremes. 

Mean geometrical, the square 
root of the product of the two ex- 
tremes. 

Measure, a certain number or 
quantity, which being repeated a 
certain number of times is equal 
to another that is larger, to which it 
has relation, as 7 is the measure of 
66. 

Mensuration, the art of measur 
ing lines, superficies, and solids. 

Minuend, the number which has ] number expresses or denotes a par* 
c iimmber subLracUdfrom it, ticular subject, as threk men ; but 



Multiplier, the number that re* 
peats the multiplicand. 

Multiple, a number which in* 
eludes another a certain number of 
times, as 6, the multiple of 2. 

Multiplication, one of the four 
simple rules of arithmetic, which 
consists in repeating a number as 
often as there are units in another 
number. The proper proof of mul* 
tiplication is by division. 

Multiplicand, the number to be 
added to itself or repeated. 

Multiplier, the number tliat re- 
peats the multiplicand. 

N. 

Negative Quantities, quantities tt 
be subtracted. 

Negative sign, the sign of sub- 
traction, marked thus, — , thus; 
&-2=6. 

Net weight, the weight of a com- 
modity without the ba?, &c. 

Notation, the method of expres- 
sing numbers or quantities by cha- 
racters appropriated for that pur- 
pose. 

Note, a promissory note is a 
written evidence of debt, with an 
engagement to pay. 

Number, an assemblage of sev- 
eral units, or of several things of 
the same kind. Whole numbers 
are otherwise called integers, as 1, 
2, 3. Broken numbers are frac- 
tions, as k- Cardinal numbers ex- 
§ress the number of things, as 1, 3, 
Ordinal numbers denote the 
order of things, as 1st, 2d, 3dr 
Evien numbers are those which may 
be divided into two equal parts 
without a fraction, as 4, 8, 10. Un- 
even or odd numbers, are such as 
leave a remainder alter being di- 
vided by 2, as 3, 5, 7. Prime num- . 
bers are those which pannot be re- 
presented by factors; or in other 
words, which cannot be divided 
without a remainder, ais'S, 3, 5, 7, 
13. Compound numbers are such 
as may be represented by factors, 
as 4, 6, 8, 9, 10, 13. A concrete 



Minns, means less, — ^plus, more* 
Multiplicand, the number to be 
added to itself or repeated. 



when we use no subject, as three, or 
four^ we use the term in t^e ab- 
stract. A composite number, a ntim* 
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ber whicli is a prodact of two or 
more nambers. A perfect wumUter 
is that which is equal to the sam of 
all its aliquot parts. A square 
QLumber is the product of a number 
multiplied by itself, as 9, the pro- 
duct of 3x3. A cubic number is 
the product of z. square number 
multiplied by its root, as 9 multi- 
plied by its root 3, makes 27. 

Numeration, the art expressing 
in figures any number proposed in 
words, or expressing in words any 
number expressed in figures. 

Numerator, in a fraction, the 
number above the line j it denotes 
the number of the given parts taken, 
as I'in the fraction i. 

Numerical, relating to numbers, 
that which is performed by the help 
of numbers. 

■ o. 

Order, a species of draft impljring 
a command, as from A. to 6. to pay 
•yer, deliver money, or some spe- 
cific article to a third person, as 
C. .* — there are several kinds of 
them. 

P. 



Par, equality : worth the nominal 
value. A bank note that passes | 
current for the amount mentioned 
thereon, is at par ; if not worth so 
much, it is below par. Specie or 
iftock sometimes commands a pre- 
mium oh its original or regular 
price ; it is then above par. 

Per, by the ; as per cent, by the 
hundred : per annum, b^ the year. 

Per centum or per cent, rate. 

Plus, i. e. more, a term to denote 
addition, marked by the sign +, as 
4rh^nr9, that is, 4 phis 5 equal to 9. 

Policy, a deed or insurance. 

Position, a rule where supposed 
ttumbers are used in solving ques- 
(ions. 

Power, the prodact of a number 
fliinltiplied by itself any nudkbcr of' 
fimes. 

Premium, a reward for the use 
dTmcmey, fte. at so much per cent. 

Pfime^ one-twelflh of a foot. 

Pnn^upal, the sum on which in- 
terest is computed. 

Proceeds, the sum arissng from 
^ Mile of goods, Ac 



Prodact, the nnmberproclacedhy 
multiplying'^o or more numbers 
together, aa 7 X 6>-b42, the prodact 
required. 

Profit, net gain. 

Progression, a series of nambers 
keeping a certain ratio among 
themselves : when thev decrease or 
increase with equal differences, it 
is called Arithmetical Progression, 
as 1, 3, 5, 7 ; when they increase 
hy a common multiplier, or de- 
crease by a common divisor, it is 
called Geometrical Progression, as 
1, 3, 4, 8, 16. 

Proof, an operation whereby the 
truth and justness of a calculation 
are examined and ascertained. 

Proportion, the equality or simi- 
litude of ratios : thus the four num- 
bers, 4, 8, 15, 30, are proportionals, 
or in proportion, because the ratio 
of 4 to 8 is equal or similar to that 
of 15 to 30, it being in both cases as 
1 to 2. Between Proportion and 
Ratio, there is this difference ; pro- 
portion consists always of four 
terms, and ratio of only two. 

Proposition, a thing proposed to 
be demonstrated, provea, or made 
out, either a problem or theorem. 



Gl'iantity, any thing capable of 
estimation or mensuration, which, 
being compared with another thing 
of the same nature, may" be said to 
be greater or less, equal or unequal 
to it.* 

Gtaotient, what results from di- 
viding any number by another, qft 
12-1-4=3 quotient. 

Radix, the number which is se^ 
lected to constitute units of the( 
higher orders, in the system of ni»- 
meration. 

Ratio, it means in whai reloHon 
does one wimber etand to another. 
When quantities have the same- 
r<UiOy they are said to be ^ofor^ 
tional to each other. 

Reversion, an annuity that doe^- 
not come into possession till aglrai 
time has elapsed. - 

Receipt, a discharge frott d^ 
either in mi or ia pahi 
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Aaduetion, a rale by vhieh mo- 
neff weights, and measures are 
changed from one denomination to 
luiother. 

Remainder, see difference. 

Resolution, a method by which 
the truth^or falsehood of a proposi- 
tion is discovered. 

Root, a number which being mul- 
tiplied into itself a certain number 
ot times will produce the given 
number, as the cube root of 8 is 2, 
and the square root 4. 

Rule, a certain maxim to be ob- 
served in any art or science, or 
principle to go by. 

Rule of Three, or Proportion, 
teaches bv means of three numbers 
to find a fourth. 

s. 

Sexagesimal, is that which pro- 
ceeds by 60% as the division of 
eircles, &c. into 60 degrees, the de- 
grees each into 60 minutes, and 
^very minute into 60 seeqnds. 

Sign, any mark nsed in opera- 
tions, as -f- for addition, — for sub- 
traction, X for multiplication, -«- for 
division, = for equadty. 

Square Root, see Root. 

Stock, shares in the funds of a 
bank, or trading establishment. The 
nomvnai value of a share is the 
amount paid, when the stock was 
first created. The real value is 
the sum for which a share wiU sell. 

Stock Broker, a dealer in stock. 



Stock exchange, the place whim 
stock is bought and sold. 

Suhmultiple, a number contained 
in another a certain number of 
times exactly, as 2, 3j 4, or 6 in 1% 

Subtraction, the second primary 
rule in arithmetic, by which a less 
sum is taken from a greater. 

Subtrahend, the number to be 
subtracted. 

Superficies, a magnitude bounded 
by lines. 

Surd, a number that is incom- 
mensurable, as the square root of 51 

Suttle, what remams after one or 
two allowances are deducted. 

T. ' 

Tare, is an allowance to ih» 
buyer for the weight of the bo^ 
barrel, bag, &c. which contains tha 
goods bought. 

Tret is an allowance of 4 lb. in 
every i04 lb. for waste, dust, Ac 

Theory, a doctrine which con- 
fines itselt to the speculative partp 
of a subject, without regard to its 
practice or application. 

V. V. z. 

Unit, or unity, a figure mnm- 
ing the least whole number, 1. 

Unity is that by which eTtrjr 
thing in nature is called one. 

Usury, taking more interest Itr 
money man is allowed by lav. 

V. for vide, consult, see. 

Zero, the character 0. 
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9 2002 

11 6999 

14 94760000 

17 3493688 

20 68789 

23 2309513 



Cluotients. 
21303-10523 
17865 -6188 
118454—105145 



RECAPITULATION,— Page, 85, 86, 87. 



Answer. 

857 

4315 

203^o;5. 

1554 

48 

10000000 

109 

292 



Ex. Answer. 

17 65 a^res* 

18 (^see No. 18* below.) 



19 
20 
21 
22 
23 
24 



4(mibs, 

IBTiOSlbs. 

lUlbs. 

200dols. 

■ > ■ 

b7i3dols. 



Ex. . Answer. Ex. 

1 2431 9 

2 6 10 

3 6. 777 11 

4 1865 12 

5 31^/5. 13 

6 28463563 14 

7 9 boots ; 3 shoes. 15 

8 ^1 16 

25 amount of years, 5223 

26 Ans. A. 46 dots. ; B. 92; C. 368 [11 shares. 

27 Ans. 95 dots, .[first take 15 from 300 dels. 

28 Ans. A. 30 ; B. 33 ; C. 37 | find 10 and subt. it from 100 dels. 

29 Ans. 2d 150 dots. ; 1st 200 ; 3ii 250 [4 shares. 

30 Ans. A. 317 ; B. 951 ; C. 1268; D. 2219 [15 shares. 

31 Ans. har. 40 dols. ; bor. 80 ; ch 240 [9 shares. 

18* Ans. sug. 34 lbs. ; coffee 220 lbs. ; tea 102 lbs. ; pep. 4 lbs. ; 
1 oz. ; rice 31 lbs. ; oil 12 gals. 



Page. 
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FEDERAL MONEY. 

Ex. Answer. Page. Ex. 

7 t999:99'9 90 ' 9 

8 $39:59*5 90 10 
U $40:71 



Answer. 

#1101:05 

19999:99 



PROPORTION. PARTICULAR CASES,— Page 182. 

Ex. 1, 25 : 15::10 Ex. 2, 20: IrrSOO 

Ex. 3, 33 : 18::15 Ex. 4, 23 : 10:;13 



FORMS OF NOtES. 2Sl 

A series of forms of notes, receipts^ 4»c. — exhibiting a species of knm§-^ 
ledge which should be familiar to e-oery man in community, 

1. Promissort Notes. 

^^______^ 1. JTorm of a Note on demand, 

:$100 : 00 For value received, I promise to pay A. B., or order, on* 



hundred dollars, on demand, with interest. P. 

Hartlord, Oct. 15, 1833. 

2. Form of a Note on time. 

One day after date, for value received, I promise to pay A. B. or 
tearer, at my store in Hartford, one hundred dollars, with interest 
Hartford, Oct. 15, 1833. P. 

2. Form of a Note on settlement of Account, 

#100:00 This day reckoned and settled book accounts with A. B^ 



and found due to him a balance of one hundred dollars, which I hereby 

promise to pay to him or his order, in sixty days from date, with interest 

Hartford, Oct. 15, 1833. P. 

4. Promissory Note on time. 



$10 0:00 Ninety days after date, for value received, I promise to pay 

to the order of A. B., at the bank of Hartford, one hundred dollars. 
Hartlord, Oci. 15, 1833. . - P- 

5. AjoiiU and several Note by three persons. 

$100:00 For value received, we jointly and severally promise to 

£y to the order of A. B., at the bank of Hartford, four months after 
te, one hundred dollars. H. P. 

Hartford, Oct. 15, 1833. C.Q 

D.D. 
6. Note of hand for a specific article. 

Six months after date, I promise to pay A. B., at his store in Hart- 
ford, one hundred bushels of merchantable wheat, at ninety-five cents a 
bushel. Hartlord, Oct. 15, 1833. P. 

100 bushels of wheat. 

2. Receipts. 

1. Heceipt for m^mey on Accowni, 

Received, Hartford, Oct. 15, 1833, of A. B., the sum of one hundred 
d ollars, to apply on account. P, 

$100:00 

% A receipt in full. 

Received, Hartford, Oct. 15, 1833, of A. B., the sum of one dollar. In 
roll of all demands to this date. ' p 

$1 : 06"^ 

3. A partial payment on a note or bond. 



$50:00 Received, Hartford, Oct 15^ 1833, of A. B., fifty dollars in 
part payment of the within obligation. p. 

4. Receipt for interest on a bond. 

$ 60:00 Received, Hartford, Oct 15, 1833, of A. B., fifty dollars ia 

efor one years' interest, due the first inst on his bond, upon whiek 
same is this day indorsed. p. 



S32 kOAMB OF KOTE8. 

5. A THeipifor tkipaymeiU of a tcH MigatUn, 



•100: 00 Received, Hartford, Oct. 15, 1833, of A. B., one liTiiidird 

dollars in full for his note of the same amount, dated Hartford, at twb 
months, payable to the order of C. D., and by him indorsed, which nots 
appears now to be mislaid or lust. And I hereby obligate and bind mj- 
lelf to save harmless the said A. B., and C. D., or either of them, from 
all cos^ts and damages which they or either of them, may sustain in re- 
gartt^o said note. P. 

9. OaDcas. 
L An order to pay money an sight. 

#100; 00 Hartford, Oct. 15, 1833. 

Sir :■— On sight hereof; pay to A. B., or his order, the sum of 
me hundred dollars, being for value received, and place the same to the 
account of . Your obedient servant, 

a D., Esq. P. 

ft. Order 4nd Discharge of Debt. 

♦lOOToO Hartford, Oct. 15, 1831 

' Sir : — Please pay to the order of A. B., the sum of one Irai^ 
dred dollars, and that amount indorsed hereon, shall be your '" ^ 
in full of all demands, from 
C. D., Esq. Your obedient servant, 

3. The form of Cheek. 



•100:00 

Cashier of the fiank of Hartford, Oct. IS, 1831 

Pay A. B., or 
one hundred dollan. W* 
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TROY WEIGHT. 

24 Grains (gr.) make 1 Penny-weight, pwt. 
20 Penny-weights " 1 Ounce, oz. 

12 Ounces " 1 Pound. lb. 

By Troy weight are weighed gold, silver, jewels, and all liqnon. 
The denominators are pounds, ounces, penny-weights, and grains. 
In a pound Troy, are 5760 grains, 240 penny-weights, 12 ounces. 
What is the use of Troy weight 1 The denominations 1 What do 

Sou carry by, in an example marked lb. oz. pwt. gr. ? Place 24 over gr. 
over vwt. 1*3 over oz. and nothing over lb. 

APOTHECARIES' WEIGHT. 

20 Grains (gr,) make 1 Scruple, sc. 

3 Scruples •• 1 Dram, dr. 

8 Drams • 1 Ounce, oz. 

12 Ounces •• 1 Pound, ft. 

Apothecaries* weight is used by apothecaries and physicians, in eook- 
pounding medicine. The denominations are pounds, ounces, drama, 
tcruples, and grains. 

In a pound are 5760 grains, 288 scruples, 96 drams, 12 ounces. 

What is the use of Apothecaries' weight 1 The denominations 1 
What do you carry W in an example marked lb. oz. dr. sc gr. 7 Flaw 
80 over gr. 3 over sc. 8 over dr. 12 over oz.^ and nothing over lb* 

CLOTH MEASURE. 

2i Inches (in.) make 1 Nail, na. 

• 4 Nails " + Of a yd. or 1 qr. qr. 

4 Quarters • " 1 Yard, ^ yd. 

3 auarters • 1 Ell Flemish, E.Fl. 

5 Quarters * 1 Ell English, E. E. 

6 Quftrters • 1 Ell French, E. Fr. 

Cloth mejisure is used in selling cloths and other goods, sold b^ the 
yard, or (sQ. The denominations are ells, yards, quarters, and nails. 

In a 3rard are 16 na. 1 ell Flemish, 12 na. 1 ell English, 20 na. 1 eU 
Fraich,24. 

Wuat is the use of Cloth measure X The denominatioiisl What do 
you carry ly in an example marked yds, qn. ma. 7 Place 4 over «m. 4 
orer fn. and nothing over yds. 



234 TABLES OP WElQTVtB ASD MEASURES. 

LONG MEASURE- 

3 Barley corns (be) make 1 Inch, tn. 

12 Inches - i Foot ft. 

3 Feet - 1 Yard, yd. 

5i- Yards, or 16i-fe«t " 1 Rod, pole or perch, p. 

40 Poles " 1 Furlong, fur. 

8 Fur. or 320 poles, " 1 Mile mi. 

3 Miles, ** 1 League, L. 

60 Geo. or 69i Stat. M. " 1 Degree, deg. 

360 Degs. or equal parts, 1 Great circle of the earth. 

Lon^ i^easure is used in measuring distances or other things, whert 
length is considered without breadth. — The denominations are degrees, 
leagues, miles, furlongs, rods, yards, feet, inches, and barleycorns. 

In a mile are, 190080 barleycorns, 63360 inches, 5280 feet, 1760 yards, 
320 poles, 8 farlongs, 80 chaiiis, 1056 paces. 

What is the use of Long measure 1 The denominations ? What do 
Tou carry by in an example marked L. mi. fur. po. 1 Place 40 over po, 
9 OY^x fur. 3 over mi. and nothing over L. 

LAND MEASURE. 

144 Inches (in.) make 1 Foot, ft. 

9 Feet " 1 Yard, yd. 

2721 Feet, {or 30| yds.) " 1 Rod or perch, rd. 

40 Rods, (or 14400 /^) " 1 Rood, r. 

4 Roods (or 57600)/^ " 1 Acre, A. 

640 Acres " 1 Mile, mi. 

Square measure is used in measuring land, and an]r other thing; 
where length and breadth are considered.~-The denominations are miles, 
teres, roods, rods, perches, yards, feet, and inches. 

In a square mile, are 4014481)600 inches, 27878400 feet, 3097600 jards, 
103400 poles, 2560 roods, 640 acres. 

What is the use of Land Measure 1 The denominations 1 What do 
f ou C9.rry by in an example marked A. rd. r. ? Place 40 over rd. 4 ovet 
r,SiC 

SOLID MEASURE. 

1728 Inches (in.) make 1 Solid foot, ft. 
27 Solid feet ' ** 1 Solid yard, yd. 

«Sg;;fS.'Sb».'"H'<«'T™ »■• 

Solid measure is used in measuring things that have length, breadtk 
and thickness ; such as timber, wood, stone, bales of goods, ic The 
denominations are cojds, tuns, yards, feet and inches. 

What is the use of Solid measure 1 The denominations 1 What de 
yon carry by in an example marked T. ft. in. 7 Place 1728 over in, 40 
Qyttfi. &«. 



TABLES OF WEIGHTS AND MEASURES. 

LiaUID MEASURE. 

4 GUIs (gi.) make 1 Pint, p(. 

2 Pints •' 1 auart, qt. 

4 Quarts " 1 Gallon goL 

3 li- Gallons " 1 Barrel, bar. 

2 Barrels {or 63 gals.) " 1 Hogshead, hhd. 

2 Hogsheads ** 1 Pipe, pi. 

2 Pipes, (or 252 gals.) 1 Tun, T. 

Litjuid measure i^ used in measuring all spirituous h'quors, ale and 
t»eer excepted, also, vinegar and oil. The denominations are tuns, 
pipes, hogsheads, barrels, gallons, quarts, pints, and gills. 

In a tun are 2Q16 pints, 1008 quarts, 252 gallons, 8 barrels, 4 hogs- 
heads. 

What is the use of Liquid Measure 1 The denominations 1 What do 
jou carry W in an example marked khd. gals, gls.pts. ? Place 2 over pU. 
4 over qts. 63 over gals. ^'C. 

DRY MEASURE. 



2 Pints (pis.) 


make 1 Quart, 


qi. 


4 Quarts 


" 1 Gallon, 


gal. 


2 Gallons, (8 qts.) 


•* 1 Peck, 


pk. 


4 Pecks 


•• 1 Bushel, 


bu. 


36 Bushels 


" 1 Chaldron, 


ck. 



Dry measure is used in measuring all commodities such as grain, fruit, 
roots, salt, coal, &c. The denominations are chaldrons, bushels, peeks, 
gallons, quarts, and pints. 

In a chaldron are, 2304 pints, 1152 quarts, 288 gallons, 144 pecks. 

What ia the use of Dry measure 1 The denominations 1 What da 

fm carry by in an example marked bu. pks, qts. pts. 7 Place 2 over pts. 
over qts, 4 over pk. 4»c, 





TIME. 




60 Seconds (sec.) 


make 1 Minute, 


min. 


60 Minutes 


" . 1 Hour, 


h. 


24 Hours 


" 1 Day, 


da. 


7 Days 


" 1 Week, 


iff. 


4 Weeks 


" 1 Mondi. 


mo. 


12 Months 


•• 1 Year, 


yr. 



The denominations of time are years, months, weeks, days, hoiUBi 
miniites, and seconds. 

In a year are, 31557600 seconds, 525960 minutes, 8766 houTB, 
days, 52 weeks. A Centurjr is lOQ Years. 

What are the denominations of Time ? What do yon carry by in 
example marked yr. mo. v. da. ? Place 7 over da.^ 4 over w., 19 over 
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MOTION. 

60 Seconds (") make 1 Minute, mim 

60 Mmutes " 1 Degree, deg. 

30 Degrees ** 1 Sign of the Zodiac, 8. 

12 Signs, or (360 deg.) *" 1 Great circle of the Zodiac. 

Motion i^ used in reckoning latitnde and longitude ; also in compiit- 
ing the revolution of the earth and other planets round the sun. The 
denomiuations are circles, signs, degrees, minutes, and seconds. 

What is the use of n>otion 1 The denominations 1 What do yoa 
carry by in an example marked £•. deg. min,? Place 60 over m. 30 over 
d€g. ^c. 

TABLES OF PARTICULARS. 



12 units make 1 Dozen. 
12 dozen 1 Gross. 



144 dozen 
20 units 

5 score 
24 sheets 
20 quires 

2 reams 
10 reams 



1 Great Gross. 
1 S^ore. 
1 Hundred, 
1 Cluire. 
1 Ream. 
1 Bundle. 
1 Bale. 



A harrel of flour is lbs. 196 

Pork is 200 

Beef is 200 

Gunpowder is 1 12 

Raisins is 1 12 

Figs from 98 to 108 

30 days make 1 month. 

365 Days ) , - 

62 Weeks ( '^^'^ * 7**" 



Folio 2 le«¥es, or 4 pages make 1 sheet 

Gluarto, 4to. 4 8 1 do. 

Octavo, Svo. 8 16 1 do. 

Duodecimo, 12 mo. 12 24 1 do. 

Octodecimo, 18 mo. 18 36 1 do. 

Note. The smaller books are called 18*s, 24's, 32's>' 36's, &c. accord- 
ing to the number of leaves in a sheet. 

Pai)er is called by the following names, viz. — Drawing, "Writing, 
Printmg, Sheathing, Wrapping, &c. 

The sizes of Paper are designated by the following names, viz. — Pot, 
Fools-cap, Letter, Post-folio, Crown, Demy, Medium, Royal, Super- 
royal, Imperial, Elephant^ &c. 

Months. Names. Days. 

1st IMonth, January, 31 

2d ^ February, 28 

3d - March, .31 

4th - . April, 30 

5th - May, 31 

6tk * June, 30 



Months. 


Najnes. 


Day* 


7th Monti 


t, July, 


31 


8th . 


August, 


31 


9th - 


September, 


30 


10th • 


October, 


31 


11th - 


November, 


30 


12th ' 


December, 


31 

1 



• ■ 
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TABUS OP AUaUOT TAxn. 


et*. 1 


ms. 


1 


8, d. d. 


60 = i^ 




5 = 


*1 


O 


10 0=- i^ 


6 = il 


26 « 4 
20 = i 

6 = A 


O 
•-^ 

' a. 
o 


2 = 

^- 
1 = 


10 J 


o 

CD 

D 

• 


5 0= t 
4 0= i 
3 4=1 
2 6= * 
2 0=iS> . 

1 8=1^2 
1 4=i»5 

1 3=i^e 

1 o=^« 

6=^1 


O 

p 


4 = i 
3 = + 

1 = A 


» 


4 = ^V 


• 


•n 




c 
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PENCE TABLE. 


SHILLINGS TABLE. 


d, 8. dk d. 


8, d. 8. d» s» d. 


20 r= 1 8 


80 


= 6 8 H 1 =12 


7 = 84 


30 2 6 


90 


'T6| 2 24 


8 96 


40 3 4 


100 


8 41 3 36 


9 108 


50 4 2 


110 


Q2g 4 48 


10 120 


60 5 


120 


lOOl 5 60 


11 132 


70 ^ 


10 






n 


6 72 


] 


12 144 
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A TABLE OP FEDERAL MONEY. 



N.E 


\ cur. N. Y. cur. 


N, E. cur. 


jv: y. cur 


$ cts. m. $ cts. m. $cts. m. Scts.m. 


/I 


00 3 


00 2 


84 


66 7 


50 2 


2 


00 7 


00 5 


5 


83 3 


62 5 


3 


01 


000 8 


6 


1 


75 


<21 


01 4 


01 


7 


1 16 7 


87 5 


2 


002 8 


002 


8 


1 33 3 


1 


3 


04 2 


0Q3 1 


9 


1 50 


1 12 5 


4 


005 6 


04 2 


10 


1 66 7 


1 25 


6 


07 


05 2 


11 


1 83 3 


1 37 5 


6 


008 3 


006 2 


12 


2 


1 50 


7 


009 7 


007 3 


13 


•2 16 7 


1 62 5 


8 


11 1 


008 3 


14 


2 33 3 


1 75 





12 5 


09 4 


15 


2 50 


1 87 5 


10 


13 9 


10 4 


16 


2 66 7 


2 


11 


15 3 


11 4 


17 


2 83 3 


2 12 5 


8l 


16 7 


12 5 


18 


3 


225 


2 


33 3 


25 


19 


3 16 7 


2 37 6 


% 


050 ^ 


37 5 


20 


3 33 3 


2 50 



>o 
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TABLE OF FEDERAL MONEY. 


JV. E. Cur, N. Y. Cur. N. E, Cur. N. Y. Cur. N. E. Cur. N. Y. Cuf. 


t, d. i^.m. 


9bcU. m. s. d. $cts.m 


$as.m. s. d. i^cU^in. %Us.m, 


\ 10 18 510 13 5 '5 1, 


84- 


63 5 


9 1 


151 4 


113 5 




1 2 


19 5 


14 5||5 2 


86 1 


64 5 


9 2 


1 52 8 


114 5 




1 3 


20 9 


15 6l;5 3 


87 5 


654 


9 3 


1 542 


115 6 




1 4 


22 3 


16 75 4 


88 9 


66 7 


9 4 


155 6 


116 7 




1 5 


23 7 


17 7| 


5 5 


90 3 


67 7 


9 5 


1 57 


117 7 




1 6 


25 


18 7 


5 6 


916 


68 7 


9 6 


158 3 


118 7 




1 7 


26 4 


19 8 


5 7 


93 


69 8 


9 7 


159 7 


L19 8 




1 8 


27 8 


208 


5 8 


94' 4 


70 8 


9 8 


161 1 


1208 




1 9 


29 2 


219 


5 9 


95 8 


719 


9 9 


162 5 


1219 




1 10 


30 6 


22 9 


5 10 


97 2 


72 9 


9 10 


163 9 


I 2? 9 




1 11 


32 


23 9 


5 11 


98 6 


73 9 


911 


1 65 3 


123 9 




2 1 


34 7 


26 


6 1 


1014 


76 


10 1 


1 68 1 


126 




2 ^ 


36 1 


27 


6 2 1 02 8 


77 


1') 2 


169 5 


127 


1 


2 2 


37 6 


28 1 


6 3 


104 2 


78 1 


10 3 


170 9 


128 1 




2 4 


38 9 


29 2 


6 4,105 6 


79 2 


10 4 


1 72 3 


12b2 




2 f) 


403 


ro2 


6 5 


107 


80 2 


10 5 


1 73 7 


L«30 2 




2 6 


416 


31 2 


6 6 


108 3 


812 


10 6 


175 


1312 




2 7 


43 


32 3 


6 7 


109 7 


82 3 


10 7 


176 4 


1323 




2 ^' 


44 4 


33 3 


6 8 


1 111 


83 3 


10 8 


1778 


133 3 




2 t 


45 8 


34 4 


6 9 


1 12 5 


84 4 


10 9 


179 2 


134 4 




2 K 


47 2 


35 4 


6 10 


1 13 9 


85 4 


1010 


180t 


135 4 




2 11 


48 6 


36 4 


6 11 


1 15 3 


86 4 


10 U 


182 


1 36 4 




3 1 


514 


38 6 


7 1 


1 18 1 


88 5 


11 1 


184 7 


1385 




3 2 


52 8 


39 6 


7 2 


1 19 5 


89 5 


11 2 


186 1 


139 5 




3 3 


542 


40 7 


7 3 


120 9 


90 6 


11 3 


187 5 


140 6 




3 4 


55 6 


418 


7 4 


122 3 


91 7 


11 4 


188 9 


141 7 




3 5 


57 


42 8 


7 5 


123 7 


92 7 


11 5 


190 3 


142 7 




3 6 


58 3 


43 8 


7 6 


125 


93 7 


11 6 


1916 


143 7 




3 7 


59 7 


449 


7 7 


126 4 


94 8 


11 7 


193 


144 8 




3 8 


61 1 


45 9 


7 8 


127 8 


95 8 


11 8 


194 4 


145 8 




3 9 


62 5 


47 


7 9 


129 2 


96 9 


11 9 


195 8 


146 9 




3 10 


62 9 


48 


710 


1306 


97 9 


1110 


197 2 


147 9 




3 11 


65 3 


49 


7 11 


132 


198 9 


nil 


1986 


148 9 




4 1 


681 


512 


8 1 


134 7 


1 or 


12 1 


2 014 


151 




4 2 


69 5 


52 2 


8 2 


136 1 


1 02 


12 2 


202 8 


152 




4 3 


709 


53 3 


8 3 


137 5 


103 1 


12 3 


2 04 2 


1531 




4 4 


723 


544 


8 4 


1389 


104 2 


12 4 


2 05 6 


1545 




4 5 


73 7 


554 


8 5 


140 3 


1 05 2 


12 5 


2 07 


155 2 


• 


4 6 


75 


564 


8 6 


1416 


1062 


12 6 


2 08 3 


1562 




4 7 


76 4 


57 5 


8 7 


142 


1 07 3 


12 7 


2097 


167 3 




4 8 


778 


585 


8 8 


144 4 


108 3 


12 8 


2 111 


158 3 




4 


79 2 


59 6 


8 9 


145 8 


109 4 


12 9 


2125 


159 4 




4 10 


806 


606 


810 


147 2 


1 10 4 


1210 


2139 


1604 




4 Hi 


82 


616 


811 


148 6 


1114 


1211 


215 3 


1614 
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16 
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37 
46 
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Introductory Lessons, 
Numeration, 
Numeration Tables, - 
' Notation. Roman Table, 
Addition Table, 
Carrying Table, ' \ ' 
Multiplication Table, ' \ - 
Subtraction Table, - 
Division Table, "^^ - 
duestions on Numeration, 
\ Addition, - - - 
Multiplication, 
Subtraction, 
Division, 
Proofs of ad.,subt.,mult.,div. 67 
Summary view of ad., &c. 69 
Summary of Definitions, 69 

Supplement to Addition, 71 

to Subtraction, 74 
to Multiplication, 76 
to Division. - 78 
General Principles o\ the 4 

Rules, - - - 82 
Application of the 4 Rules 

for Examination, « - 83 
Recapitulation, - - 85 

Federal Money, - - 87 
Reduction of, - - 94 

Analysis, - - - 96 

Rule of Analysis, - • 98 
Decimals, - -- - 105 
Decimal Addition, &c. 106 

Reduction of Decimals, 109 

Vulgar Fractions, - 111 

Multiplication of, <> • 114 
Reduction of, - - 118 
Division of, - - • 122 



Part ii.— Art. 1 to 14, Explanatory of the Science of num- 
bers. 15, 16, of addition : 18 to 21, of subtraction : 22 to 28, of 
multiplication : 29 to 38 of division. 39 to 44, fractions : 45 to 
51 decimal fractions.. 52, 53 decimal points: 53,54 addition 
of decimals: 55 subtraction of: 56, 57 multiplication of : 58 
division of. 59 circulating decimals 60, 61. 62 to 73, of vulgar 
fractions : 74 to 78 addition and subtraction of: 79 to 87 miSti- 
plication and division of fractions. -. 



PA6B 


Review of, - - 


128 


Interest, - • - 


1^3 


> " by Decimals, 


145 


Insurance, - . - 


148 


Commission, 


149 


Annuities, - • - 


149 


Brokerage, — stock. 


150 


Discount, - ► - 


150 


Loss and Gain, 


Ida 


Barter, 


165 


Equation of Payments, 


156 


Fellowship, 
Compound Fellowship, 


157 


168 


Compound Addition, 


160 


Review -of. 


164 


Compound Subtraction, 


166 


Review of. 


167 


Compound Multiplication, 


167 


Review of, - - . - 


170 


Reduction, 


170 


Review of, - . - 


176 


Compound Division, 


176 


Review of, • - - 


178 


Proportion, 


178 


Compound Proportion, 


185 


Duodecimals, 


187 


Mensuration, 


190 


Interest on Notes, &c. 


191 


Compound Interest, 


196 


Involution, 


196 


Evolution, 


197 


Square root, - - - 


198 


Cube root, - - - 


200 


Sterling Money, 


204 


Reduction of, 


206 


Reduction of Currencies, 


207 



